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CONCLUSIONS 

Soil - Well Sites 

With the exception of sites E and F, soil from the well sites did not 

show the presence of organic or inorganic compounds at significant levels. 

At site E, tetrachloroethylene was found at a level of 240 ppm in a sample 

near the surface with much smaller amounts in deeper samples. Very low 

concentrations of Arocior 1248 (less than 1 ppm) were also detected in some 

of these soils. At site F tetrachloroethylene only was found in much smaller 

concentrations (less than 2 ppm) in samples at 36 and 46 feet below grade 

level. Sites B and C each had one sample (the uppermost one) with less than 

0.4 ppm of tetrachloroethylene. Sites C and D had ye ry low concentrations of 

Arocior 1248 (less than 1 ppm) in three of the seven samples analyzed. 

Groundwater 

Water samples from twelve locations were analyzed for a variety of 

parameters. None of the organic compounds analyzed for were found in six of 

these locations. Of the remaining six locations, two had only one compound, 

three Tiad two compounds and one had three compounds. Only four values were 

over 50 ppb and none were over 200 ppb. Vinyl chloride was found at concen

trations of 7, 140 and 50 ppb at sites E-1, F-1 and F-2 respectively. TOC 

and COD values at sites C-1, D-1, E-1, E-2, F-1 and F-2 indicate the possible 

presence of additional organic or oxidizable compounds at these sites. There 

is no consistent pattern of groundwater contamination by organics found in 

the soil samples. 

Soil - Therminol Spill Area 

In the limited area of the therminol spill region, Arocior 1248 was 
a: 
S3 

found near the surface at the four sites samples. There was a rapid decrease o 

of concentration with increasing depth. A value of less than 50 ppm was o reached at a depth between 2.5 and 8 ft. 
o 
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1.0 SAMPLING 

1.1 Introduction 

All soil and water sampling was done by personnel from the firm of 

Leggette, Brashears and Graham. The general principles were outlined 

in the Proposed Hicksville Plant Groundwater Study document^^^ which is 

included in this report as Appendix B-1. Additional details are given 

in this report in Section II - Hydrogeology. All samples were split 

with the NYS DEC representative who was present for all sampling 

operations. 

1.2 Soil - Well Sites 

The general procedure for sampling soil from the well sites was to use 

a split spoon in advance of the casing. Samples were taken at 5 foot 

intervals from the surface down to the top of the saturated zone. At 

each site, three of these samples were selected for analysis, while the 

others were archived at the analytical laboratory. 

The initial work at Site E encountered an oily material at approxi

mately 48 feet below grade. Samples of soil and water with this 

material were taken for limited worker health related analysis at the 

Occidental Chemical Corporation's laboratory at Grand Island, NY. This 

material was not observed in a subsequent resampling from a ̂ pot about 

5 feet east of the original site. Additional detail is supplied in 

Section II (Hydrogeology) of this report. The site locations are shown ^ 

in Figure 1.1. Note that samples F-36 and F-61 were from the actual 

location of the F wells at the edge of the sump. 
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Figure 1.1 
Monitor Well Locations 

D-1 , D-2 

F - 1 , F -2 
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Figure 1.2 

Locations of Pilot Borings 

1 inch = 20 feet 

- ^ Sewer Line 
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1.3 Groundwater 

The procedure for water sampling was to use a small submersible pump 

for purging the well casing and taking the samples except for vola

tiles. A manual bailer was used to obtain volatiles samples. Details 

on the procedures used and observations made are provided in Section II 

(Hydrogeology) of this report. The sampling site locations are shown 

in Figure 1.1. 

1.4 Soil - Therminol Spill Area 

The therminol spill area is presently paved with asphalt. The soil 

samples were taken starting just below the paving. Continuous split 

spoon samples were taken except for the uppermost sample which was 

taken manually. The sites for sampling in this area are shown in 

Figure 1.2. 

2.0 ANALYTICAL RESULTS 

2.1 Introduction 

The analysis results reported here were obtained by the Environmental 

Testing and Certif ication Corp. (ETC), Edison, NJ. "TTiOninytical"^ 

TflgQSi^wr^lliose'^specTfTO "(Appendix B-lH 

Tfrls'e mefh'oHraif^'give^ set o f the ETC7 

"Reports IS available in Appendix B-4 (oound separately). 

CMfKHfToTTI iFq i iaTHranu^^ ^r rar 

^ c t ^ ^ ^ v O . As noted in 4.3.1, the EPA method used to determine the 

phthalates proved to be inadequate. The magnitude of this problem and 
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TABLE 2.4 

HICKSVILLE SOIL FROM THERMINOL S P I L L AREA 
( a , b ) 

Site 

W 

Depth ( f t . ) 

1 

1 - 2.5 

2.5 - 4 

4 - 5.5 

5.5 - 7 

7 - 8.5 

8.5 - 10 

ETC No. 

D5513 

D5514 

D5515 

D5516 

D5517 

D5493 

D5494 

1061 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

50 

0.5 

1.0 

1221 

ND 

1232 

ND. 

ND ND. 
ND 

ND 

ND 

ND, 

50 

1.0 

0.5 ""0.5 

2.5 ND 

ND 

ND, 
50 

0.5 "0.5 
ND 

ND 

ND, 

1.0 

0.5 

1242 

ND, 
500 ""500 ""500 ""500 

ND. 500 ""500 ""500 ""500 

2.5 ""2 .5 

ND 

NO 

ND 

ND 

NO 

50 

0.5 

1.0 

0.5 

2.5 

1248 

20,000 

2,200 

^^^50 
3.3 

13 

7 .0 

21 

1254 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

500 

500 

50 

0.5 

1260 

ND 

ND 

ND 

ND, 

500 

500 

50 

0.5 ""0 .5 

1.0 NDi.o 
ND 

ND, 
0.5 

2.5 " " 2 . 5 

0.5 - 1.0 

1.0 - 2.5 

2.5 - 4 .0 

4.0 - 5.5 

5.5 - 7.0 

7.0 - 8.5 

8.5 - 10.0 

05475 

D5476 

D5477 

D5478 

D5479 

D5499 

D5501 

ND 

NO 

ND 

ND 

ND 

ND. 

ND 

ND ND. NOe 500 ""500 ""500 ""500 

50 

2.5 

ND 

ND 
50 ND 

ND, 
50 

ND 

ND, 
2.5 

1.0 " " 1 . 0 
NDg 

NO 

ND 

ND 

NDj 

NO,' 

1.0 

ND 

ND, 
50 

1.0 "1.0 1.0 "1 .0 

2.5 '^°2.5 
ND 

NDc 
1.0 

0.5 ""0.5 ""0.5 "0.5 

23,000 

1,300 

21 

54 

8.6 

18 

10 

ND 

ND 

ND 

ND 

ND 

NDj 

NO" 

500 

50 

1.0 

ND 

ND 

ND 

ND, 

500 

50 

1.0 

2.5 " " 2 . 5 

1.0 ^°1.0 
NDg 

0.5 ^^0.5 

1 - 2.5 

2.5 - 4.0 

4.0 - 5.5 

5.5 - 7.0 

7.0 - 8.5 

8.5 - 10.0 

0.5 

2.0 

3.5 

5.0 

6.5 

8.5 

2.0 

3.5 

5.0 

6.5 

8.5 

10.0 

D5481 

05482 

05483 

D5484 

D5498 

D5499 

C5434 

C5435 

C5436 

C5437 

C5438 

05480 

NO 

ND 

ND 

ND 

ND 

ND 

500 '*'°500 

50 

0.5 

ND 

ND 

ND 

ND 

ND 

NO 

500 

50 

2.5 

NO 

NO 
50 

ND 

ND 

ND, 

500 

50 

NO 

ND 
0.5 ND 

ND, 

1 . 0 N ° 1 . 0 
ND 1.0 

NO 

NO 

ND, 

500 

50 

1.0 " "1 .0 ""1 .0 ""1 .0 

0.5 "^^0.5 
ND, 

1.0 ""1 .0 ""1 .0 ""1 .0 
ND 1.0 

11,000 

500 

30 

11 

7.2 

7.0 

NO 

NO 

NO 

NO 

ND 

ND 

500 '*'°500 

50 ND 

ND, 
50 

1.0 ""1 .0 

0.5 % t i 

1.0 ^"^1.0 

1.0 N°1.0 

500 ^°500 f̂ ŜOO N°500 ^2.000 ND^QQ NDgoQ 
NO 

ND 

ND 

500 

50 

ND 

ND 

ND, 

500 "̂ "̂ 500 

50 
ND 

ND, 
50 

2.5 ""2.5 ""2.5 "2.5 
ND 

ND, 
2.5 

1.0 ' " 1 . 0 

ND 

ND 
2 .5 

1.0 

ND 

ND 
2 . 5 

1.0 

( a ) C o n c e n t r a t i o n i n mg/Kg d r y w e i g h t b a s i s . 

(b ) ND means n o t d e t e c t e d a t o r above t h e c o n c e n t r a t i o n of xx. 

7,300 ND5QQ 

1,900 NO5Q 

87 ND25 

28 ND25 

35 ND^o 

""soo 
""so 
""z.s 
'"z.i 
""1 .0 

r a t ion of xx. 

0 

0 
0 

0 
! 0 
o> 
NJ 



its' cause were not known until after the April review of the ground

water results. At this point, it was not possible to correct the 

situation. Thus, it must be recognized that there are no valid results 

for phthalates in either the soil or groundwater samples. 

2.2 Soil - Well Sites 

At least three soil samples from each well site were analyzed. Soil 

from near the surface and at approximately 25 and 50 ft. depths were 

generally chosen as providing a vertical section of the sites. The 

list of parameters and the results are given in Table 2.2. Due to dif

ficulties originating at the laboratory, ETC, sites C and E had to be 

sampled a second time to obtain soil for the Arocior analyses. Thus, 

the results for the Aroclors at these sites were obtained using differ

ent samples from those used for the other parameters. Regarding the 

special soil and water samples taken at the 48 ft. depth at Site E (see 

L 2 ) , the water, the oily phase and some sediment were examined quali

tatively with GC/MS to determine the major components. The results are 

given in a report located in 7̂ PPM̂ î».Nft-̂ . ' "̂ *̂ ' •^-'-^^'''^ ^ / 

2.3 Groundwater aJL'io f^''-MrcM^^^ /- - ^ ^/^'-~ 

Water samples collected froa each well site at two depths were ana

lyzed. The parameters and results are given in Table 2.3. 

2.4 Soil - Therminol Spill A r f 

All of the soil samples fro« the therminol spill area were analyzed for 

the seven Aroclors listed by the USEPA as priority pollutants. A total 

of 26 samples from the four sites were analyzed. The results are ^ 

listed in Table 2.4 along with the laboratory sample numbers for cross o 

referencing. 
o 

o 
as 



3.0 Discussion of Results 

3.1 Soil - Well Sites 

Except for sites E and F the results on the soil samples indicate a 

very low level presence of two organic compounds, tetrachloroethylene 

(TECE) and Arocior 1248 in isolated samples. Two phthalates were 

identified at site E, but no conclusions about the presence of 

phthalates can be reached relative to other sites. Other parameters 

were not detected at levels of note. 

The TECE was detected in seven soil samples from four sites. Sites 

A and D had none at all. At sites B and C the top samples only had 

"^ery low concentrations, less than 0.4 ppm. At site F the samples 

taken 20 and 30 feet below the sump bottom had 1.7 and 0.12 ppm 

respectively, while the samples near the sump bottom (F-17) and 

the samples taken from the rim of the sump had nothing. At site E 

samples taken at depths of 2, 6 and 25 feet had concentrations of 

244, approximately 1 and 0.16 ppm respectively. These data indicate 

that the source of the TECE at Site £ is near the surface and that 

the TECE from this source will not be found in significant quanti

tation below the 25 foot depth. 

Traces of Arocior 1248 (less than 1 ppm) were found in seven samples 

from three sites. Four of these were at site E with three of them .̂  

being in samples where TECE also was found. Two more were in samples ^ 

from site C and one at Site D. The levels are so low (two are near the o 
S..1 

o 
•o 
cn 
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detection limit) that no significance can be given to the small differ

ences in concentrations. 

The qualitative analysis of the special samples taken from the 48' 

level of site E showed the presence of Arocior 1248, bis(2-ethylhexyl)-

phthalate and di-n-butylphthalate. These compounds were found in the 

mixtures of the oily phase with water and/or sediment, but not in the 

water phase. The fact that this oily phase was not observed in the 

resampling for Aroclors analysis indicates that this area contains a 

boundary zone for a localized source or a plume of unknown origin. 

3.2 Groundwater 

Low concentrations of four chlorinated organic compounds were found in 

water from sites A-2, C-2, D-1, E-1, F-1 and F-2. The trichloro

ethylene (TCE) value for A-2 (25 ppb) and the TECE for C-2 (50 ppb) are 

low and seem to originate from upgradient (off-site) source. The TECE 

data for the groundwater do not correlate with the TECE found in the 

soils. The pattern of 1,2-transdichloroethylene and vinyl chloride 

seen in E-1, F-1 and F-2 is consistent with the hypothesis that TCE or 

TECE can biodegrade to yield these compounds.^ * * ' 

The relatively high values (compared to other sites) of TOC and COD for 

sites C-1, D-1, E-1, E-2, F-1 and F-2 indicate the presence of some 

organic compounds and/or oxidizable substances. The presence of extra T: 

peaks in the volatiles and base neutral chromatograms for samples from 
o 

sites E-1, F-1 and F-2 tend to reinforce the idea that other unidenti- 3 

fied materials are present at these sites. o 
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Values for groundwater parameters, other than those mentioned above, 

are not considered to be notable. The values for zinc reported in A-1 

and E-1 are doubtful since they are not much above the detection limit 

and a similar value was reported for one of the blank samples. The 

value for specific conductance for the blank water is >/ery likely to be 

an error of decimal location. 

3.3 Soil - Therminol Spill Area 

Arocior 1248 was the only Arocior found in these soil samples. Con

centrations were highest at the surface and decreased rapidly with 

increasing depths. For sites W, X, and Y, a relatively constant value 

of less than 50 mg/Kg was reached at depths between 2.5 and 4 ft. At 

site Z this constant value was reached at between 6.5 and 8.5 ft. 

These constant values may result from small amounts of soi'l from the 

top being moved to lower depths by the drilling-sampling procedures. 

o 

o 
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4.0 ANALYTICAL QUALITY ASSURANCE 

4 .1 SuiTwary 

Reviews of the Hicksville Analytical Program were made February 24th and 

April 12, 1984 at ETC Laboratories, N.J. |n.ganaral^^ 11 !7nafyspT'haVP 

^:t^ew;1)gyf<»Bfel.accoigd4 ngltttlThVjnB^ulrjBmiBniP!^^ 

tirtg^d^w^nr^Mo'sea^^^ D. R. 
Thielen and R. G. Badger, March 3, 1983. 

Documentation is complete for all phases of the quality assurance 

program including chain of custody, analytical methodology, calibration 

and quality control (spikes and duplicates). 

Quality control data indicates that no major problems existed in the 

analytical program, except for the analysis of phthalates where the EPA 

procedure proved inadequate. The performance of the laboratory was 

acceptable. 

4.2 Introduction 

The analytical requirements of the Hicksville Groundwater Study are 

contained in the document "Proposed Hicksville Plant Groundwater Study", 

D. R. Thielen and R. G. Badger, March 3, 1983. 

The analytical services required by the study were provided by 

Environmental Testing and Certification Corporation (ETC), 284 Raintan 

Center Parkway, Edison, NJ. 

All groundwater and soil samples submitted were analyzed according to 
N> 
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the study requirements for all parameters. 

4.3 Specific Points 

4.3.1 Phthalates 

USEPA Method 625 was selected for the analysis of phtha

lates, either directly in groundwater or from water 

generated by the EP TOX leach test. This GC/MS method 

is a general method to analyze a number of classes of 

compounds including phthalates. 5«ectlionnJiBHJfor 

some of pRfflaTayfesrjwĵ re flg|2EeB9rtejj3y the laboratory 

because acceptable spike recoveries (>50%) were not 

obtained. The reason given was that the method calls 

for a pH of greater than 11, at this pH, phthalates 

• hydrolyze and can not be recovered. This is an ̂ ^Sft-sf 

Qgttfejf7(ĝ 'ffiî ','nettida'̂ ather than of the laboratory. 

Neither the laboratory nor Occidental were aware of 

this problem prior to beginning the study. 

4.3.2 Holding Times 

In some instances the T Qay''fioi'dfng^'perfo?^rior-t3 

ex^Et^acttonVf samples for*?fetKod- &25 ^pTToTme?. They 

were extracted within 22 days of receipt. The laboratory 

feels, based on private communications from researchers 

at Rutgers University, that this would not affect the 

validity of the analyses. We agree with the laboratory 

that the longer holding time should not affect the analysis. 

4.3.3 Quality Control 

Excellent documentation of internal quality control 

cn 
CO 
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procedures was received. This included chain of 

custody, method summary and GC/MS performance data 

for every sample. Calibration curves were shown 

to be linear. Analyses were repeated when a blank 

sample was shown to be contaminated. The method 

detection limits were calculated based on the lowest 

standard run. 

4.3.4 Precision and Accuracy 

Precision and Accuracy data for all compounds over 

the course of the study have been compiled: Table I, 

Soil/Leachate Data; Table II, Water Data. The first 

two columns of the tables shown accuracy and precision 

for a spike into a reagent water blank. The accuracy 

is the average recovery observed for each compound/ 

parameter. The precision is the % relative standard 

deviation of all the recoveries performed. The third 

and fourth columns show accuracy and precision for a 

matrix (actual sample) spike. Spiking level and method 

detection limit are shown in columns five and six. 

The tables show that accuracy and precision were 

similar for the blank and matrix spikes. The matrix 

spike was slightly less accurate and precise, as 

would be expected. In general, the precision and 

accuracy data were acceptable for all parameters. 

•X. 
-a 
n 

,1,111 , , I II " ' • • I — • — ' • • — • " • • • " - • " — ' • . i . " - > ^ / ^ 

^Rw^onTy exciep t l on wa s vinyT chloride fn soil where o 

o 
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fSTon f?~42T. The loss of ve ry volatile com

pounds is to be expected during handling of soil samples. 

Recoveries of Butylbenzyl, Diethyl, Dimethyl and Di-n-

butyl phthalates were very poor, this was discussed 

earlier. Matrix spike recoveries for Moca were low, but 

are considered acceptable. 

3 

o 

o 

o 
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TABLE I 

Compound 
CCfi 
~Rl248 

A1248 

Phthalates 
Bis 2 ethylhexyl 
Butyl Benzyl 
Diethyl 
Dimethyl 
Di-n-butyl 
Oi-n-octyl 
Moca 

Volatiles 
l,l-D1chloroethy1ene 
Tetrachloroethylene 
Toluene 
1,2-Trans-dlchloroethylene 
Trichloroethylene 
Vinyl Chloride 
Styrene 

Metals, Conventionals 
Barium 
Cadmium 
Copper 
Lead 
Zinc 
Mercury 
Nitrate 
Sulfate 
Phenols, Total 
COO 
TOC 
TOC 
TOC 

Spike 
Accuracy 

. 

-

107 
13 
3 
I 

23 
97 
97 

95 
103 
98 
95 
101 
94 
105 

101 
99 
101 
101 
102 
99 
95 
99 
103 
102 

Blank 
Precision 

• 

— 

13 
5 
1 
1 
8 
16 
16 

12 
8.5 
5.6 
11 
5.3 
18 
8.5 

2.4 
2.9 
5.4 
3.5 
2.7 
3.6 
8.4 
2.2 
6.7 
8.4 

Soil/Leachate 

Spike 
Accuracy 

93 
117 

70 
13 
5 
I 

25 
30 
30 

98 
95 
99 
92 
97 
67 
107 

100 
95 
92 
100 
93 
96 
94 
103 
98 
95 

Sample 
Precision 

39 
14 

18 
5 
4 
1 
13 
8 
8 

13 
12 
6.2 
4.7 
15 
42 
15 

4.9 
9.2 
8.3 
4.0 
6.2 
10 
9.2 
3.9 
3.3 
11 

Spiking Level 

0.2 
15-17 

300 
300 
300 
300 
300 
300 
500 

36 
36 
36 
36 
36 
36 
36 

4.0 
0.400 
0.400 
1.6 
1.6 

0.002 
0.5-10 
25 

0.100 
500 

HDL 

0.1 rag/kg 
0.1 mg/kg 

100 ug/kg 
100 ug/kg 
100 ug/kg 
100 ug/kg 
100 ug/kg 
100 ug/kg 
250 ug/kg 

10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
10 ug/kg 
5 ug/kg 
10 ug/kg 

1.0 mg/l 
0.050 mg/l 
0.200 mg/l 
0.01 mg/l 
0.050 mg/l 
0.0003 mg/l 

'0.10 mg/l 
9 mg/I 
0.050 mg/l 
2 mg/l 

ILZO loo DHH 
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TABLE I I 

Uater 

Compound 
KB 
~Rl248 

Phthalates 
Bis 2 ethy1hexy1 
Butyl Benzyl 
Diethyl 
Dimethyl 
01-n-butyl 
Di-n-octyl 
Moca 

Volatiles 
1,1-Dichloroethylene 
Tetrachloroethylene 
Toluene 
1,2-Trans-dlchloroethylene 
Trichloroethylene 
Vinyl Chloride 
Styrene 

Metals, Conventionals 
Barium 
Cadmium 
Copper 
Lead 
Zinc 
Mercury 
Nitrate 
Sulfate 
Phenols, Total 
COD 
TOC 
TOC 
TOC 

Spike Blank 
Accuracy Precision 

Spike Sample 
Accuracy Precision 

73 

83 
15 
3 
2 
20 
71 
63 

122 
97 
103 
120 
99 
92 
100 

102 
112 
107 
118 
103 
103 
95 
99 
103 
102 

7.6 

13 
5 
2 
2 
5 

14 
15 

13 
15 
12 
4.9 
16 
18 
4 

31 
1.1 
6.4 
1.6 
3.7 
0.1 
8.4 
2.2 
6.7 
8.4 

72 13 

69 
17 
4 
2 
23 
57 
47 

109 
110 
112 
120 
100 
97 
105 

107 
111 
108 
102 
112 
96 
94 
103 
98 
95 
125 
95 
108 

5 
3 
3 
2 
1 
9 
7 

7.3 
7.4 
16 
3.7 
13 
13 
5.6 

14 
1.6 
2.3 
2.1 
2.2 
0.1 
9.2 
3.9 
3.3 
11 
0.1 
4.7 
0.4 

Spiking Level 

20 

30 
30 
30 
30 
10 
30 
60 

14 
14 
14 
14 
14 
14 
14 

2.0 
0.120 
0.400 
0.02 
0.120 
0.0005 
0.5-10 
25 
0.100 
500 
2 
44 
19 

MDL 

10 ug/l 

10 ug/l 
10 ug/l 
10 ug/l 
10 ug/l 
10 ug/1 
10 ug/l 
25 ug/l 

10 ug/1 
10 ug/1 
10 ug/1 
10 ug/1 
10 ug/1 
5 ug/l 
10 ug/l 

1.0 mg/l 
0.050 mg/l 
0.200 mg/1 
0.10 mg/l 
0.050 mg/l 
0.0003 mg/1 
0.10 mg/l 

• 2 mg/l 
0.050 mg/l 
2 mg/1 
1 mg/1 
1 mg/l 
1 mg/l 

'CLZO TOO OdH 
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APPENDIX B-1 

PROPOSED HICKSVILLE PLANT GROUNDWATER STUDY 
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PROPOSED HICKSVILLE PLANT GROUNDWATER STUDY 

A study of the groundwater and certain soils at the Occidental Chemical 

Corporation's former Hicksville plant (Hicksville, Long Island, New York) is 

being planned. The work will be divided into two tasks, sampling and 

analytical. The requirements for both of these tasks are outlined in this 

document to aid in the estimation of the cost of the program. 

I. SAMPLING 

Sampling will be performed by a two-person team with experience in 

environmental sampling. The senior member of the team will be responsible for 

complete documentation of sampling which will be kept in a field notebook with 

bound pages, appropriately dated and signed. The sampling team will be 

responsible for supplying proper sample containers, the filtration of water 

samples, for the preservation of all samples and performing any tests required 

in the field. The team also will maintain chain of custody records for all 

samples until they are shipped to the analytical laboratory. 

Twelve (12) well sites will be sampled for water and samples of soil will 

be taken during the construction of six (6) of these wells. Six (6) of ^hese 

wells will be screened at the 50-70 ft. depth and six (6) will be screened at 

the 80-100 ft. depth. Additional soil samples will be taken at 4 to 7 other 

sites during the same time that the wells are being constructed. 

Groundwater Details 

Wells will be sampled after pumping at least four volumes of the well 

casing, or until the well has been completely evacuated, whichever comes 

first. Placement of the pump inlet tubing should be such as to assure that 

the water in the casing will be exchanged with fresh water from the aquifier. 

Pumping and sampling will be performed using a peristaltic, centrifugal or gas 

lift pump which contain materials of construction shown not to compromise or 

contaminate the sample in any way. Samples for volatile organics will be 

taken by bailing after the well has been purged. With the exception of the 

Group A compounds, all water will be pressure filtered using a 0.5u pore size 

"Teflon" membrane filter and placed into an appropriate sample container. 

Group A compounds will be taken and analyzed as unfiltered samples (after any 

solids have separated by settling or mild centrifugation). The sample must be '"' 

properly preserved as noted in Table I and stored at 4° C until analysis. o 

o 
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Detailed preservation techniques are noted in reference (1). Conductivity and 

pH measurements will be made on unfiltered samples in the field. 

Soil Details 

Soil samples at well sites will be taken during well construction at 

approximately five (5) foot intervals in the unsaturated zone. A 2"x24" split 

spoon driven in advance of the auger will be the mode of sampling. The top 

six (6) inches of the split spoon sample will be discarded in all cases and 

the remainder will be placed in a suitable size glass jar with a "Teflon" 

lined screw cap. All soil samples will be cooled to 4''C for transportation to 

the laboratory. It is expected that separate samples (using special precau

tions to avoid loss of volatiles) will be taken for volatiles analysis. 

Soil samples in the Therminol handling area will be taken by continuous 

split spoon sampling to a depth of approximately 6 feet. The initial sampling 

will be at the center of the handling area and 10 feet from the center in 

three radial directions. If contamination is found in the initial samples, 

additional sampling will be required to define the area of contamination. 

Sampling Cleanup 

Cross contamination between sites for either water or soil sampling must 

be avoided. This can be done either by dedicated pumping equipment for water 

or by rigorous clean up between sites (for water) or samples (for soil). 

Details on the procedures to protect sample integrity should be provided. 

II. METHODOLOGY 

Table 2 contains the groupings of those compounds which must be 

determined in the samples. The required detection limits are also included. 

Groundwater 

'/O*̂  Group A. EPA Method 624 is required using GC/MS for quantitation. 

Styrene has been included as per the attached memo (Simon, N., September 29, -ii 

1982). 

ply{^LcJ.a>^iS^ Group B. EPA Method 625 is required using GC/MS for quantitation. MOCA 

•^^^'^ has been included as per the attached memo (Simon, N., September 29, 1982). 

o 

o 

o 



r̂ Ĵ:,l(̂  Group C. EPA Method 608 is required using GC/EC for quantitation. 
f l ^ i ^ * ^ y Group D. The required EPA Methods are listed in Table II. 

Soil 
^^^ Group A. The required method is a modification of a Midwest Research 

Report (5). The specific modifications of this method are found in the 
attached report (Simon and Johnson, August 16, 1982). Quantitation will be by 
GC/MS. 

Arr̂ ix A ^ ^ Group B. The soil will be prepared by obtaining an aguMusT^tryPBT of 
/̂ni-̂ -̂f the soil using the EPA's EP Toxicity digestion procedure 2. The aqueous 

extract will be analyzed using EPA Method 625 and GC/MS for quantitation. The 
limits of detection stated in Table II are based on the limits for the aqueous 
extract using Method 625 and related back to the original soil sample. 

4-n>cA«^ Groug_C. The required method is that described in Reference (3). In 
cases of interferences from organochlorine pesticides, an additional clean-up 
procedure, as outlined in Section 9C of the same manual, will be considered. 
Quantitation will be by GC/EC. NOTE: Due to the nature of the program, 
special priority should be given these samples to obtain the most rapid 
turnaround possible. Please state what this will be. 

^ ^ l ^ j f Group D. The required EPA procedures listed in Table II will be carried 
S i / ^ P % i t on an aqueous extract of the soil obtained by using the EPA's tP TqfclCTty 

'(2). The parameters of pH, conductivity COD and TOC will 

not be required for soils. 
The USEPA Methods defined above may be modified in your proposal if valid 

technical reasons exist. In all cases, your proposed methodology must attain 
the expected detection limits and be fully documented. Full verification of 
any non-EPA methods must be made. 

Ci 

o 
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III. QUALITY ASSURANCE 

As a general rule, EPA practices outlined in Reference (4) will be 

followed. In particular, the following QC procedures will be required for 

every batch of samples or at a minimum of every ten samples: 

(1). Replicate sample analysis as randomly selected by the 

contractor with approval of the project liaison. 

(2). Recovery of all analyzed compounds at two to three 

times the detection limit using laboratory distilled 

water. 

(3). Recovery of spikes made to a sample selected by the con

tractor with approval of the technical liasion. Spiking 

will be done for all analyzed compounds at a level which 

approximately doubles the concentration found in the 

sample. In samples where compounds of interest are not 

detected, spiking must be at levels not exceeding two to 

three times the detection limit. 

(4). Reagent and method blanks. 

All standards used for quantitation must be traceable to a verified 

standard; that is, a compound whose purity has been determined by at least two 

different analytical procedures. A linearity of detector response for each 

compound must be demonstrated by generation of a linearity curve containing 

five concentrations of that compound. All sample calculations must be made 

from responses which fall within this linear range. During the course of the 

analysis, standards must be interspersed at frequent intervals to check the 

calibration. The preparation of all standards including purity verification, 

dilutions, linearities, etc. must be recorded in the bound notebook. 

Samples and extracts must be retained and properly stored until time of 

disposal. After acceptance of the final report by Occidental, the contractor 

must request and receive permission prior to disposing of samples. 

Records containing all relevant data must be easily accessible and kept 

for a specified period of time as determined by Occidental's technical 

liaison. These records must include all logbooks, workbooks, worksheets, » 
o 

graphs, charts and/or any records of pertinent nature relating to this study. 
o 
o 
M 
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All chromatography scans must remain connected in the sequence in which they 

were generated, i.e., no scans shall be cut, torn or otherwise removed from 

the body of the chromatographic data attached to it. 

The final report must include sample identification information, methods 

used, analysts, and all samples and quality control data. The calculated data 

must include units of concentration and limits of detection given with the 

proper significant figures. In cases where compounds are not detected at or 

above the stated detection limit, the reporting protocol will be ND where x 

is the required detection limit. An assessment of analytical precision and 

accuracy must also be stated. 

The contractor will designate a project manager who has direct responsi

bility for the technical aspects of the study. The project manager will be 

available for detailed technical reviews during the course of the program. 

III. QUOTATION AND TECHNICAL PROPOSAL 

One technical proposal should cover the complete sample program outlined 

above. It should contain the following: 

(1). Documented methodology for each analysis. 

(2). Detailed procedures for and the cost of sampling. Also, 

the precise number, size and type of samples required 

from each sampling point to allow the contractor to do 

all the analyses which may be necessary i.e. spikes, 

duplicates, etc. 

(3). Timing for completion of analyses after receipt of 

samplers. To include issuing of preliminary (verbal) 

and final (draft) reports. 

(4). A separate cost estimate broken down by analysis and 

to when a report including documentation, QA/QC and 

results can be expected. 

a: sample including necessary development work. ^ 

(5). An estimate of timing starting from receipt of samples 
o 
o 

o 
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One quotation should be submitted separately and cover the complete 

program. Included in the quotation should be the cost broken down by analysis 

and sample. 

The technical proposal and quotation should be sent to our attorney, who 

will also refer any questions to the appropriate technical personnel. 

John Hanna, Esq. 

WHITEMAN, OSTERMAN AND HANNA 

99 Washington Avenue 

Albany, New York 12210 

PHONE: 518/449-7600 

DATE: 

PREPARED BY: 

Daniel R. Thielen Richard G. Badger 

Sr. Research Chemist Sr. Research Chemist 

Central Sciences Central Sciences 

/jb ^ 

03/02/83 ^ 
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PRIVILEGED &COr:FiDEnTIA< 
ATT0....C7-CUENT COMMUNICATION PREPARED. f H ! R! 

OF LE(3AL COUWSEL IN CONIEMPUTIOi'; C^ LITIC " ' I - : 

^ 

TA&LE 1 
FftESERVATION METHODS - WATER 

PARAMETER F-REJERVATION METHOD 

VOLATILE ORCANICr 
PArE/NEUTRAL HRCAMICr 

NITRATES 
SULFATES 
CADMIUM* 
MERCUPvY • 
&ARIUM* 
COFFEE* 
LEAD» 
ZINr* 
COP 
TOC 
FKCNOI.ICS 

4'C 

4-C 
2ML H,SO. PER LITER AND 4'C 

^ • 4'C 
AOD 1-1 REDISTILLED HNOgTO PH OF 

ADD SULFUr.IC ACID TO FH OF '.Z AND •»'C 
ADD HiSO* OR HCL TO P'H OF <: AfiD 4* C 
ADD H.FO4 TO PH OF <4, ADD IC'L 0" 

CUSb^ . AND 4* C 

3: 
5CI 
O 

o 
to 
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T*r » 2 

fiKOU^ * 

VOLATILEI F R * C T : 0 N 

TtTRACHLOROETHYUEHC 
TRXCHLOftOETHrLCNE 
DICHLOROETHTLENE 
TOLUENE 
VXMTL CHLORIDE 
XTYRiENE 

ATTORNEY-CLIENT COMMUNir ' ' O N PREPARED AT THE R E Q u u T 
OF LEGAL COUNSEL IN C L . . I E W P L A T I 0 N OF LITIGATION 

y*Tei» 

9ETECTI0W LIHIKUC/U) 

10 

i « 
i « 
5 . 

19 

SOIL 
DETECTION L I M I K N C / C ) 

100 
100 
100 
100 
100 
100 

CROUr 9 

UATER 
••rt NEUTRAL FRACTION DETECTION LIHIT<UC/L> 

SOIL 
DETECTION LIMIT<NC/C) 

i l K S - E T H T L H E K T L ) PHTHALATE 10 
fiUTYL tENZTL FHTHALATE 10 
DIETHYL PHTHAtATE 10 
DIMETHYL FHTHALATE 10 
DI-N-|<UTYL fHTHALATE 10 
DI-N-OCTYL PHTHALATE 10 
MOCA < 3 , 3 " - 0 I C H L O R 0 - 4 . 4 ' -
OIAniNOOIFHENYLHETHANE) 25 

100 
100 
100 
100 
100 
100 

2S0 

CROL'P C 

AROCHLOK FRACTION 
UATEFf 

DETECTION LIMITCUC/L) 
SOIL 

DETtCTlON wIMlT(NC.-O) 

AlvrCHLOR-1016 
AROCHLOR-irCl 
AKcc"'.0R-ir3r 
AnccHi.Qs-i:4: 
AF.ccNwOR-i r-'s 
AS0CwLD«-i:5-" 
AROCHi.O^-1240 

10 
10 
10 
10 
10 
10 
10 

100 
100 
100 
100 
100 
1 •:• 5 
100 

CRD'.'F D 

OTHtR rARAHCTtS^r 
MATES ANC s c : : 
O F T I l j f i RANGE USE*A METHOD » 

NITRATES 
SULFATES 
CASt-IUH^ 
MERCURY* 
FARU:m» 
c r t ' t f * 
LCAS • 
ZU'Z » 
CONt.lCTIViTT 
f H 

ccc 
ẑz 
«icNCLic: 

0.1 TO 2.0MC NO -N/LITER 
3 Tr. ACa MG so /LITER 
0.05 YO : MC/LITER 
>C.: UG/LlTER 
1 TO 20 MG/LITER 
0.2 TO 5 M.;/LITEK 
5 TO 100 UG/L:TER 
0.05 TO 1 MC/LITER 

__ 
-. 

20 TO fOS MG/LITER 
)1 MC/LITER 
>5 UC/LlTER 

352.1 
3T5 
213.1 
245.1 
208.1 
220.1 
23*. 2 
29*. 1 
120.1 
150.1 
410.4 
415.1 
420 

• - Tnr rE'ErTTTN LIMIT ir f-SES CN TME ANALYSIS OF AN ACUEOUS 
EXTI.ACT AND RELATED i-ACK TO THE ORIGINAL UEICHT OF THE SOIL. 

• • - TME CETErTlON LIMIT ir I.ASEO ON THE ANALYSIS OF THE UATER 
0>TA:NEO FKOM TME ACUEOUS EXTRACTION OF THC SOlL<EP TOX). 
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Occidental Chemical Corporation MEMO 
RMMfd i Ctntar 

To. 

From. 

A. F. Weston Oate September 29, 1982 

N. Simon 

Subject 6C/MS Analysis of Styrene. Moca, Phthalates and Five 
Volatile Organics 

COPIES: D. Johnson, P. Skotnicki, R. Badger, TIC 

I. SUMMARY 

The EPA Priority Pollutant Method for base neutral organics was extended to 
include styrene and 3',3'-dichloro 4,4'-diamino diphenyl methane (MOCA). Standard 
curves were generated and extraction efficiencies calculated. Detection limits 
were set at 10 ug/L for styrene and 25 ug/L moca. The volatiles analyses could 
also be used to analyze for styrene and appears to be the preferred method. 

Extractables 

1). Instrumental Parameters 

Gas Chromatographic Conditions (Finnigan 96100) 

- 15 m DB5-NB fused silica capillary (J&W) 

- Helium 15.0 psi 

Column 

Carrier 

Injector Temperature 

Injection 

Detector Temperature 

GC/MS Interface 

Column Program 

- 275°C 

- Grob, 60/1 split after 60 seconds 

- 275°C 

- 265°-275°C 

1) - 20° to 250° at 10°/minute after a 1 minute 
hold at 20 , hold at 250 for 20 minutes. 

2) - Without styrene - 50° to 250°. 

Mass Spectrometer Conditions (Finnigan 4000) 

Instrument 

Source Parameters 

EM Volts 

Scan Parameters 

- Finnigan 4000 GC/MS interfaced with an Incos Data 
Acquisition System 

- 85°, Electron Impact Source with 70eV ionizing 
electrons 

- 1380 volts 

- Total scan sequence - .5 second consisting of 
acquisition during .45 second up scan, .05 
second hold at bottom. Mass range scanned 
350-45. 
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2). Sample Preparation 

for the base neutral extraction, one liter of sample was adjusted to pH 11 with 
6N NaOH; extracted three times with methylene chloride according to EPA protocol; 
dried through a sodium sulfate column; and concentrated to 5 ml using a Kuderna-
Danish evaporator and nitrogen. 

An internal standard,deuterated phenanthrene was added 15 minutes prior to 
the analysis. 

3). Standard Preparation 

A stock solution containing the six phthalates was purchased from Supelco. 
Styrene and MOCA standards were prepared in-house. The standards were prepared to 
give 1,5,10 and 20 times the detection limit. The detection limit for MOCA was set 
at 25 ug/L to give a relatively equivalent response when compared to styrene and the 
phthalates at 10 ug/L. 

4). Extraction Efficiencies 

Since the method has routinely been used for phthalates it was only necessary 
to verify its efficiency for styrene and MOCA. Three blank water samples were 
spiked at lOX the detection limit, extracted and analyzed by the method noted above. 

% Recovery 

Sample 

20832 
20833 
20834 

Styrene 
Day 1 

51 
74 
88 

Day 2 

55 
60 
74 

MOCA 
Day 1 

72 
79 
69 

Day 2 

88 
85 
83 

The ions used to identify and quantitate were m/e 266, 268, and 131 for 
MOCA, and m/e 104, 102, 51 for styrene. 

(B). VOLATILES 

Extending Method 624 to include styrene. 

o 
(see Page 3 for Volatiles) 
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(B). VOLATILES 

1) Instrumental Parameters 

Purge and Trap Conditions 
(Tekmar Liquid Sample Concentrator-Model LSC-2) 

Plumbing - Hard plumbed from trap effluent to the GC 
flow controller via a 1/3 inch O.D. copper 
line 

Trap Column - 12" x 1/4" stainless steel tubing packed 
with Tenax 60/80 mesh. Baked after each 
run at 250 for 20+ min. 

Purge - 12 minutes at 30 cc/minute 

Desorb - 4 minutes at 195°C 

Sample Size - 5 ml transferred by Blenco gas/liquid 
syringe 

Gas Chromatographic Conditions (Finnigan 9610) 

Column - 8 foot by 1/4 inch (2nin I.D.) glass 
packed with O.U SP-1000 on Carbopack C 

Carrier 

Injector 

GC/MS Interface 

Column Program 

- Helium at 30 cc/minute 

- 180°C 

250' 

- 50 for purge, desorb and three minutes 
after desorb, 8 /min. to 180 , held for 
30 min. at 180 

Instrument 

Source Parameters 

Manifold Temperature 

Electron Multiplier 

Scan Parameters 

Mass Spectrometer Conditions 

- Finnigan 4000 GC/MS interfaced with an 
Incos Data Acquisition System 

- 260°, Electron Impact Source with 70 eV 
ionizing electrons 

- 90° 

- 1080 volts 

- Total scan sequence of 2 seconds consisting of 
data acquisition during 1.95 sec. up scan, 0.05 
sec. hold at bottom. Mass range scanned 45-270. 

T! 
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2. Standards 

The standards used were supplied by Supelco and are described as "Standards 
for EPA Consent Decree Protocol". They are further referenced to (I.F.B. 
No. WA77-B133, Appendix B, Sampling and Analysis for Priority Pollutants, 
US EPA). A solution of styrene at the same concentration as the above stan
dards, was prepared in the lab. 

Bromochloromethane, 2-Bromo-l-chloropropene and 1,4-dichlorobutane were used 
as internal standards. 

The stock solutions, as received from Supelco, were stored in a freezer. Dilu
tions were stored in the refrigerator in 15 ml hypovials until one hour before 
analysis. Standards were prepared to give concentration levels of 10 ug/L 
(50 ng injected) and 100 ug/L (500 ng injected). An additional standard at 
25 ug/L (125 ng injected) was analyzed to verify linearity. Internal standards 
were prepared at 20 ug/L; 5 ul (100 ng injected) was used to spike each standard 
and sample. 

Standards were stored in the refrigerator until one hour before analysis. 

Standards were poured into a 5 ml syringe; the volume adjusted; the needle re
moved and D ul internal standard added immediately before injection into the 
Tekmar. 

Standards could be prepared by weighing pure materials into methanol instead of 
using the commercial mix since only five of the priority pollutants are required: 
perchloroethylene, trichloroethylene, trans-1,2-dichloroethylene, toluene, and 
vinyl chloride. It should also be noted that the required detection limit for 
VCM is 5 ug/L while the detection limit for the other volatile components is 
10 ug/L. 

3. Results and Discussion 

The EPA Priority Pollutant base neutral method can be extended to include styrene 
and MOCA. The chromatogram following (Figure 1) demonstrates the relative reten
tion times of styrene and MOCA compared to the phthalates. 

It seems preferable to analyze styr«nt with the volatiles rather than the extrac
tables for a number of reasons: The gas chromatographic oven will not need sub-
ambient conditions to separate styrtne from the solvent (see Figure 2); loss of 
styrene will not be a problem; a m r r o ^ i t r range of internal standards will be 
acceptable, styrene carryover will be limited in the volatiles analysis, etc. 

The RIC's from the analyses (Figures 1,2,4) and the mass spectrum of MOCA (Figure 3) 
follow. ^ 

o 

Nan Simon ~̂' 
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August 16, 1982 

To: R. Hall 

From: N. Simon, D. Johnson 

Distribution: P. Skotnicki, A. Weston 

Reference: GC/MS Analysis of Soil Samples for Volatile Priority Pollutants 

I. Summary 

This report summar1zej5__th^G£/̂ MS sample preparation and analyses of six soi l 
samples taken at t he^ f sM>Oj t i c f ) i t y Jon 8/ /82._The methodology used was as 
developed for the EPA. I t is considered sewjj^uantliat<ve/because of variances 
in the sampling, sample handling and the sampTle matr ix. 

Sample 00003 (STP Plant across from PRC/sewer bottoms in sewer dumping spot #5) 
was the only sample where p r i o r i t y pol lutant vo la t i l e organics were detected at 
greater than 10 ug/L. The compounds found were benzene, toluene and chlorobenzene. 
Vinyl chlor ide, 1,1-dichloroethylene, trans-1,2-dichloroethylene and t r i ch lo ro 
ethylene were not detected in any of the samples. Toluene was only detected in 
00003. Non-volati le p r i o r i t y pollutants found were xylenes in sample 00003 and 
dichlorobenzene in 00092. 

II. Experimental 

The EPA priority pollutant method Is described in Special Report No. 1 "Develop
ment of Analytical Test Procedures for the Measurement of Organic Priority Pollu
tants in Sludges and Sediment", published June 26, 1979 under contract No. 58-03-2695, 
MRI Project No. 4583-A. The only significant deviation from the published method 
was the use of a larger sample to give a lower detection limit. 

A. Instrumental Parameters 

Purge and Trap Conditions 
(Tekmar LiqiTld Sample Concentrator-Model LSC-2) 

Plumbing - Hard plumbed from trap effluent to the GC flow 
controller via a 1/8 Inch O.D. copper line. 

Trap Column - 12" X 1/4" stainless steel tubing packed with 
Tenax 60/80 mesh. Baked after each run at 
250° for 20* Bin. 

Purge - 12 minutes at 30 cc/minute 

Desorb - 4 minutes at 195°C * T: 

Sample Size - 0.5g in 5ml distilled water 

o 
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Column 

Gas Chromatographic Conditions (Finnigan 9610) 

Carrier 

Injector 

GC/MS Interface 

Column Program 

8 foot by 1/4 inch (2 mm I.D.) glass packed 
with 60/80 Carbopack C/O.2% CW 1500 

Helium at 25 cc/minute 

180°C 

250° 

50° for purge, desorb and three minutes after 
desorb; 80/min. to 180°; held for 30 min. at 
180O 

Instrument 

Mass Spectrometer Conditions 

Finnigan 4000 GC/MS interfaced with an Incos 
Oata Acquisition System 

Source Parameters- 260 , Electron Impact Source with 70 eV 

ionizing electrons 

Manifold Temperature- 90° 

Electron Multiplier- 1330 
Scan Parameters - Total scan sequence of 1 second consisting of 

data acquisition during 0.95 sec. up scan, 
0.05 sec. hold at bottom. Mass range scanned 
45-180 

B. Sample Preparation 

The sample for each site was received in a wide mouth glass quart bottle 
with a teflon cover. (There was considerable head space in each bottle). 
One half ml. {'^ 0.5g) was transferred, using a tipless disposable pipet,to 
a Tekmar tube. Five mis of distilled water and 5 ml of an internal standard 
solution were added. The tube was immediately attached to the Tekmar and 
purged. 

Since the samples did not appear to be homogenous and since there was one 
to three inches of headspace, the 0.5ml aliquot was taken from the bottom 
half of the bottle and each sample was analyzed in duplicate. 

The samples were refrigerated until one hour before analysis. ••71 
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C. Standards 

The standards used were supplied by Supelco and are described as "Standards 
for EPA Consent Decree Protocol". They are further referenced to (I.F.B. 
No. WA77-B133, Appendix B, Sampling and Analysis for Priority Pollutants, 
US EPA). 

Bromochloromethane, 2-Bromo-l-chloropropene and 1,4-dichlorobutane were 
used as internal standards. 

The stock solutions, as received from Supelco, were stored in a freezer. 
Dilutions were stored in the refrigerator In 15 ml hypovials until one 
hour before analysis. Standards were prepared to give concentration levels 
of 10 ug/L (5 ng injected) and 100 ug/L (50 ng Injected). An additional 
standard at 50 ug/L (25 ng Injected was analyzed to verify linearity. In
ternal standards were prepared at 20 ug/L; 5 ul (100 ng injected) was used 
to spike each standard and sample. 

III. Quality Assurance 

All six samples were analyzed in duplicate. A blank was prepared using 1/2 ml 
of soil and 5 mis of distilled water. The blank was analyzed each day to verify 
the absence of sample handling contamination. Three spiked samples were prepared 
at 10 or 20 ug/L, two from the lab blank and one an actual sample. 

Linearity was verified with a three point curve (10, 50 and 100 ug/L) and a three 
component internal standard was added to each sample and standard. 

The signi'ficant amount of headspace and the non uniformity of each sample limits 
the quantitative conclusions that normally could be assumed with the rigorous 
quality assurance protocal. Sample 00003 was the most obvious example; a 
mixture of soil and black sludge that was impossible to accurately reproduce 
in the transfer. 

IV. Results and Conclusions 

The results are listed In Table 1. % recoveries from the three spikes are listed 
in Table 2. Chromatograms of each sample follow the tables. 
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TABLE 1 

RESULTS SUMMARY 

C . S . Log # 

Sample I . D . 

20811 

00061 

20812 

00002 

2 0 8 1 3 * 

00003 

2 0 8 1 4 * * 

00092 

20815 

00090 

20816 

00062 

10 

10 

50 

10 
NO 

10 
NDiO 
ND 

C h l o r o m e t h a n e ND 

Bromomethane ND 

Vinylchloride NO 

Chloroethane ND 

Methylene Chloride ND 

Trichlorofluoromethane 

1.1-Dichloroethylene ND 

1,l-Dichloroethane 

Trans-1,2-Dichloroethylene 

Chloroform ND 

1,2-Dichloroethane ND 

1,1,1-Trichloroethane ND 

Carbon Tetrachloride ND 

Bromodichloromethane ND 

1,2-Dichloropropane ND 

Trans-1,3-Dichloropropene ND 

Trichloroethylene ND 

Dibromochloromethane ND 

Cis-1,3-Dichloropropene ND 

Benzene ND 

Bromoform ND 

1,1,2,2-Tetrachloroethene ND 

1,1,2,2-Tetrachloroethane ND 

Toluene ND 

Chlorobenzene ND 

Ethylbenzene ND 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

ND 

ND 

ND 

ND 

10 

10 

50 
ND 10 
ND 

ND 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

ND 

ND 

NO 

ND 

10 

10 

50 
ND 10 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

NO 

NO 

ND 

ND 

NO 

ND 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 
19 11 

134 66 

^^^10 

NO 

ND 

ND 

ND 

10 

10 

50 
NO 10 

ND 

ND 

ND 

NO 

NO 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

ND 

NO 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

ND 

ND 

ND 

NO 

10 

10 

50 
NO 10 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

ND 

NO 

NO 

ND 

ND 

ND 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

ND 

NO 

ND 

ND 

10 

10 

50 
ND 10 

ND 

ND 

ND 

NO 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

ND 

ND 

ND 

NO 

NO 

NO 

ND 

ND 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

* Xylenes also detected 

* * A s ign i f icant amount of dichlorobenzene was detected •Ti 
'•a o 
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Chloromethane 

Bromomethane 

V i n y l c h l o r i d e 

Chloroethane 

Methylene Chlor ide 

Tr ich lorof luoromethane 

1.1-Dich loroethy lene 

1,1-Dichloroethane 

Trans-1 ,2-Dich loroethy lene 

Chloroform 

1,2-Dichloroethane 

1 ,1 ,1-Tr ich loroethane 

Carbon Te t rach lo r i de 

Bromod i chloromethane 

1,2-Oichloropropane 

Trans-1,3-Dichloropropene 

Tr i ch lo roe thy lene 

Dibromochloromethane 

Cis-1,3-Dichloropropene 

Benzene 

Bromoform 

1,1,2,2-Tetrachloroethene 

1,1,2 ,2-Tet rach loroethane 

Toluene 

Chlorobenzene 

Ethylbenzene 

TABLE I I 

« RECOVERY FROM SPIKED SOIL 

D.L. 
uq/L 

No s t d . 

10 

10 

50 

10 

No s t d . 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10. 

Blank 
Soi l 
.? 10 uq/L 

ND 

136% 

103 

ND 

143 

ND 

108 

102 

100 

106 

140 

109 

ND 

105 

147 

90 

84 

82 

143 

96 

ND 

158 

83 

125 

94 

108 

Blank 
Soi l 
(? 20 uq/L 

ND 

103% 

105 

NO 

161 

ND 

105 

92 

94 

97 

100 

102 

ND 

101 

103 

78 

76 

98 

100 

88 

ND 

155 

74 

133 

85 

98 

20811-00061 
So i l 
0 20 uq/L 

ND 

110% 

117 

123 

550* 

ND 

103 

114 

111 

100 

no 
121 

ND 

115 

84 

148 

95 

101 

no 
105 

ND 

144 

67 

580* 

105 

124 

* It can reasonably be assumed that the large recovery is contribution 
from the sample #20811 - identified as 00061. However, neither compound 
was found in the unspiked sample. 
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RIC 
88/12/82 11:26:80 
SAHPLE: SOIL SAHPLE 14 TANK TRUCK DISPOSAL PIT 
RANGE: G 1,1376 LABEL: N 8, 4.8 QUAN: A 8, 

DATA: 
CALI: 

28811 11830 
0812DJ #2 

SCANS 1 TO 1380 

100.0-1 

1.0 BASE: U 20, 
784 

I.S 
110848 

FIGURE 1 

Log » 20811 
Sample 100061 
PRC STP Plant across street/ 
soil sample #4 near tank truck 
disposal pit 

RIC 

i 
•X' 

O 
o 

I.S. 
1027 

r>M. I i74^ 3y ^73, 5^ 863 
T 
480 
6:48 

I 
680 

T 
800 
nt7A 

•*r 
1000 
i f i t4(S 

L. 
—T 
1200 
70:00 

SCAN 
TIMF 



100.On 

RIC DATA: 20812 tl 
08/12/82 13:15:80 CALI: 08120J #2 
SAHPLE: 00002 PLYMOOO PLANT ACROSS FROH PRCf6/ SURFACE SAHPLE 3" 
RANGE: G 1,1337 LABEL: N 0, 4.0 QUAN: A 8, 1.8 BASE: U 28, 3 

786 

SCANS 1 TO 1380 

RIC 

1 .̂ 110464 

Figure 2 

Log I 20812 
Sample I 00002 
Plywood Plant across from 
PRC #6/surface sample 3" 

129 

J I. 

1030 

\ ^ J94 525 667 

^620 TOO DdA 
200 
3:20 

T 
400 
6:40 

V 875 967 L 1181 
680 
lOtOO 

800 
13:20 

r 
1000 
1S:40 

1200 
20:00 

tas 

SCAN 
TIME 



100.0-1 

RIC 
08/12/82 13:49:80 
SANPLE: 88883 STP PLANT ACROSS PRC SEMER BOTTGHS 
RANGE: G 1,1494 LABEL: N 0. 4.0 QUAN: A 0, 

782 

DATA: 20813 11 
CALI: 08t2OJ 12 

IN SEUER DUMP SPOT #5 
1.0 BASE: U 20, 3 

SCANS 1 TO 1494 

I.S. Figure 3 

Log I 20813 
Sample t 00003 
STP Plant across from PRC/sewer 
bottoms In sewer dumping spot #5 

98688 

I.S. 
189 

RIC 

A.JL 

01 
N 
C 
OJ 

1156 

•3gl....^?.J§,l^ 

86<:o XOO 3^^^ 
280 
3t20 

r 
400 
6:40 

619 

600 
10:00 

705 V 
880 
13:70 

1000 
IR!4A 

1200 
70! 00 

1400 
7'̂ j9fl 

SCAN 
TTMP 



RIC 
08/12/82 14:24:88 

DATA: 
CALI: 

28814 11 
8812DJ #2 

SCANS 1 TO 1851 

SAHPLE: 00092 PRC STP PLANT ACROSS ST.SOIL SAHPLEf3 8"DEEP INSIDE STP FR 
RANGE: G 1,1851 LABEL: N 0, 4.0 QUAN: A 0, 1.0 BASE: 

100.0-1 
U 20. 3 

1303 

RIC 

4075510 

dichlorobenzene 

Figure 4 

Log I 20814 
Sample I 00092 
PRC STP Plant across street/ 
soil sample 8" 13 deep inside 
STP fence front 

I.S. 

.-X 
o6<:u [(JU ):i 1 

1 
500 
0120 

I.S. 
782 
JL 

I.S. 

1827 
— A iX-
1000 
if;i40 

1547 
^ n 
1500 
7S:0O 

r 
1686 

SCAN 
TIMF 



100. e-1 

RIC DATA: 20815 11 
08/12/82 14:37:00 CALI: 8812DJ #2 
SAHPLE: 88090 PRC PLANT SOIL SM. •2FR0NT OIL STOR. TANK 
RANGE: G 1,1347 LABEL: N 0, 4.0 QUAHt A 0, 1.0 BASE: U 20. 3 

780, 

SCANS 1 TO 1300 

I.S. 101632 

Figure 5 

Log I 20815 
Sample I 00092 
PRC Plant site/PR/soil 
sample 92 in front of oil storage tank 

RIC 

o 
o 
o 

o 

3̂  ^ 
T i 

I.S. 

1027 

200 
O.OO 

411 T — 
400 
6:40 

M SZU-£4L 
T 
600 000 

968 

1800 1200 SCAN 



100.0-1 

RIC 

RIC OATA: 20816 11 
08/12/82 15:30:00 CALI: 0812OJ 12 
SAHPLE: 88062 PRC PLANT SITE SOIL SAH. 11 FRONT OF PLANT 
RANGE: G 1,1389 LABEL: N 0, 4.0 QUAN: A 0, 1.0 BASE: U 20, 3 

782 
I.S. 

SCANS 1 TO 1300 

99200 

Figure 6 

Log I 20816 
Sample I 00062 
PRC Plant site Arecibo PR/ 
soil sample #1 front of plant 

e^ 

J U U Km ..I 

I.S. 
1026 

V 273_ 

[0£0 EOU JHti 
\ 
200 

387 . 

400 
6:40 

565 627 
*i f t>MMMMMmMmM 

600 

705 
\ 

040 

I O.OO «o.oo 

92B , l \ 

1000 
i C t A a 

1093.. 11^ 
1200 
oo.oo 

SCAN 
TTMC 
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eNVmONMeHTAL 
resTiNQ ana ce t fT incATioN 

Oetob^r 4, 1994 

TECHNICAL REPORT 

for 

WHITEMAN, OSTERMAN & HANNA 
99 WASHINGTON AVE. 
ALBANY. NY 12210 

PRIVILEGED &. CONFIDENTIAL 
PRIr'ARZO AT THE REQUEST 

OF LEGAL COUNSa 

CAa/n af Cuttoay 0»ta fi»quir»a for ETC Oafa y»n»g»m9nt Summafy Raportt 
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ETC gNVmONkHNTAL 
TiSTiNQ Mna CSnriUCATION 

INTRODUCTION 

This report contains the analytical results on your water samples, submitted on 
February 2. 1964. It is designed to satisfy the needs of your people at various leveis m 
your organization. 

The results we obtained on your sample are presented in a tabular format immediately 
after this introduction. Included with the sample results, the quality assurance data on 
your specific sample are tabulated to verify the validity of the results obtained. The 
quality assurance data include those obtained on the blank, the spiked blank, the replicate 
and the spiked sample (commonly known as matrix spike). Also presented in the quality 
assurance data report is the verification of the proper functioning of the instruments used 
The gas chromatograms and/or mass spectra generated in the analysis of your sample are 
included m the Appendix of this report. The chain of custody record for your sample is 
included at the end of this report. 

The established methods we used in the analysis of your sample ar t described m tne 
Methodology section after the Results, in the analysis we followed a rigidly controlled 
Quality Assurance Protocol. This Protocol is described after the Methodology section. 

We hope our report format is useful in assisting you to obtain pertinent information on 
your sample. 

RESULTS 

The results obtained on your sample and the accompanying quality assurance data are 
listed in Table l. 

The data on the recovery of the surrogates in your sample and the certification of the 
GC/MS systems used in the analysis of your sample are listed in Taoie 2. 

The sample extract was qualitatively analyzed by GC/ECO for the presence of 
Aroclors. If present, the Arodors were quantitated. 

The sample chromatograms were compared qualitatively to chromatograms of an 7 
Aroclors - 1016. 1221. 1232. 1242. 1248. 1254, and 1260 for matching peaks. Ouantitatiori was 
based on a three point calibration curve for Arocior 1248. The data are tabulated m Taoie 
1; this quality assurance data obtained on the Method Blank, Replicate and Matrix Spike 
analyses. The methodology and quality assurance protocol follow Table i. Sample ana 
standard chromatograms are included m the appendix of this report. 

The Chatn-of-Custody Record on your sample is also included at the ena of this 
Report. 
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• " • T / ^ eNVmONMEN TAL 
CUnriFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

-

Volatile Compounds ^ GC/MS Analysis Data (QR01) 

Chain of Custody Data Required for ETC Data Management Summary Reports 

D892I IMtTEMAN. OSTERMAN S HAMM WOHHICKGUH WI37AI00IAt 840130 1530 

l i e Sai»lc No. C<Mi|i«ny 

NWCS CeaipeMnd 
NttMbar 

1 .1 -D ich lo roe thy lene 
Te t rach lo roe thy lene 
Toluene 
1 .2 -T rans -d lch lo roe thy lene 
T r i ch l o roe thy lene 
V i n y l c h l o r i d e 
Styrene 

. f M M.I • • . • . mtttmt Ni.<« •»* t * . . « . 
• t u t t i M l i i M . M i l . . . »«.• ' • • •* I.Mit r.r I . I . wmtttnlmt t t ^ l t . 

_ ' " ' " ' " " OHH . 

( 

Ra t t t l t s 1 

SaMpl* 
Concen. 

U9/1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MDL 
H9/1 . 

10 
10 
10 
10 
10 
5 . 

10 . 

• 

F a c i l i t y i m v U ("oi 

QC Rep l i ca te 

F i r s t 
U9/1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

-

Second 
u g / l 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

nl D«lc Tli*e rtours 

OC Blanh and Spiked Blank 

Blank 
Oata 
U9/1 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

Concen. 
Added 
U9/1 

18 
18 
18 
18 
18 
18 
18 

X 
Recov 

88 
99 
98 
81 
87 

100 
98 

MAY 8. 

QC Ha l r lK Splhi 

Unsplhed 
Sample 

U9/1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Concen. 
Added 
Ud/1 

18 
18 
18 
18 
18 
18 
18 

I 
1984 

1 

X 
Recov 

96 
106 
89 
89 
90 

104 
93 

1 



TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

BASE/NEUTRAL COMPOUNDS - GC/MS ANALYSIS DATA (QR03) 

Chain of Custody Data Required for ETC Data Management Summary Reports 

08923 MftTEMAN. OSTERMAN S HANNA U0HHICKGM1 Wl3Mt00 lA f 840130 1530 

tTC Ummie N>. Ca«»««y F . c l l l l y S v i ^ l * ' o i a t 0«l« I t tm Mou't 

Nn>ES Conpoend 
Nvmber 

b l s ( 2 - E t h y l h e x y l ) p h t h a l a t e 
Bu ty l benzyl ph tha la te 
D i e t h y l ph tha la te 
Dimethy l ph tha la te 
0 1 - n - b u t y l ph tha la te 
D l - n - o c t y l ph tha la te 
Moca 

k 

/ O t O XOO DHH . 

Resul ts 

Sample 
Concen. 

« 9 / l 

ND 
• 
• 
• 
• 

ND 
ND 

ftDL 
u g / l • 

10 

10 
10 . 

• 

QC R e p l i c a t e 

F i r s t 
U 9 / 1 

ND 
ND 
ND 
ND 
NO 
ND 
NO 

Second 
u g / l 

NO 
ND 
ND 
ND 
ND 
ND 
ND 

QC B lank and S p i k e d B l a n k 

B l a n k 
Data 
u g / l 

ND 
ND 
NO 
ND 
NO 
ND 
ND 

C o n c e n . 
Added 
u g / l 

30 
30 
30 
30 
30 
30 
60 

X 
Recoe 

108 
18 
3 
0 

28 
102 
94 

JUN 2 6 . 

QC M a t r l N S p l k 

Unspiked 
Sample 

u g / l 

NO 
ND 
ND 
ND 
NO 
ND 
NO 

Concen . 
Added 
u g / l 

30 
30 
30 
30 
30 
30 
60 

1984 

t 

X 
Recov 

55 
20 

3 
0 

51 
58 
58 



ETC E N V m O N U e N T A L 
T B S T I N O » n a C E n r i F I C A T I O N 

TABLE 1: QUANTITATIVE RESULTS 

Metals, Cyanide and Phenols - Analysis Data (QR05) 

t tareh 20. 1984 

CHmIn ef Cui iodf Data n^gulrad ior ETC Data Uanagamant Summary Haport9 

D8923 UHITEMAN. OSTERMAN S HANN)K UOHHtCKGUM U137A1001A1 840130 tS30 

f IC 8 « i * l * Mt. CaaNXny F K i l l l y SOTPIV »ain« 0* l« ! ! « • Houn 

NPDES 
Number 

Compound 

Results 

Sample 
Concen. 
ug/l 

MOL 
ug/l 

4H Cadmium 
6M Copper 
TM Lead 
8M Mercury 
13M Zinc 
ISM Phenolics. Total 

Barium 

aoeo 100 DHH 

ND 
ND 
ND 
ND 
64 
ND 
NO 

50 
200 
6 
0 3 
SO 
50 

1000 



£TC ENVmONIt tENTAl 
TESTINO artd CEf tT lFICAt lON 

March 30. 1984 

TABLE 1: QUANTITATIVE RESULTS 

Conventlonals Analysis Data (QR12) 

Chain ot Custody Oata ftaquirad for ETC Data Managament Summary Aeportt 

08923 UHITEMAN. OSTERMAN ft HANNA 

EIC SaapU No. Conp*ny 

WOHHICKGUM U137AIOOIAI 840130 1S30 
El«p**4 

F<c i l i t | r Sviipl* Point 0«l« I l i w Hour* 

Parameter 

Results 

Sample 
Measure 

MDL Units of 
Measure. 

Chemical Ovyfen OeaMnd (COD) 
pM 
Specif ic CenAtctance 
Sulfate as S04 
Total Organic Carkeii 

50eo TOO Ddci 

3 
S I 

310 
13 
1 2 

100 
2 
I 

MO/1 
s t d 
umhos/cm 
mg/ l 
MO/1 



W^Pf% ENVtnONUENTAL 
" " C 1 0 TESTING and CERTIFICATION • ~ 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Conventional Analysis Data 

Chain of Cutiody Data flaqulrad tor ETC Data Uanagamant Summary fiaporta 

D8923 M1ITEMAN. OSTERMAN ft HANNA WOHHICKGUM W137AI00IAI 840130 l$30 

( IC S « v l « M>. CowMy F K i l l l y S O T » I * »oii>« Dot* Itmu Heuro 

Compound 

N i t r a t e as N 

01^£0 1 0 0 OdH 

Resu l ts 

Sampla 
Concen. 

• g / i 

13 

MDL 
» g / l * 

O.I 

• 

QC Rep l i ca te 

F i r s t 
« g / l 

13 

Second 
•»9/l 

20 

QC Blank and Spiked Blank 

Blank 
Data 
• 9 / 1 

NO 

Amount 
Added 

• g / 1 

1 0 

X 
Recov 

102 

March 20.1984 

i 

qc M a t r i x Spike j 

Unspiked 
Sample 

mg/ l 

20 

—•-

Amount 
Added 

n g / l 

25 

X 
Recov 

118 



•?«|F,/* ENVIRONMEN TAL 
CERTIFICATION 

TABLE 1: QUANTITATIVE RESULTS and QUALITY ASSURANCE DATA 

Aroclors r GC Analysis Data (QR14) 

Chain of Custody Data Required (or ETC Data Management Summary Reports 

D8923 WHITEMAN. OSTERMAN ft HAfNA WOHHICKGUM W137AI OOI A l 840130 1530 

( IC S M P I * NO, Coowony F o c i l i i y S*<vl« Poiot Ool* T i m I S i t * * 

NPDES Compound 
Numtoer 

A roc io r 1242 
A r o c i o r 1254 
A r o c i o r 1260 
A r o c i o r 1248 
A r o c i o r 1232 
A r o c i o r 1221 
A r o c i o r 1016 
• m i eale«lM«« »— •mm M P V I * maartm. 

I i e O TOO DHH _ 

Resul ts 

Sample 
Concen. 

u g / l 

t o 
ND 
ND 
ND 
ND 
NO 
NO 

MDL 
u g / l . 

10 
10 
10 
10 
10 
10 
10 

• 

OC Rep l i ca te 

F i r s t 
u g / l 

ND 
ND 
NO 
NO 
ND 
ND 
NO 

Second 
u g / l 

NO 
ND 
ND 
NO 
ND 
ND 
NO 

QC B lank and S p i k e d B l a n k 

B lank 
Da ta 
u g / l 

ND 
ND 
ND 
NO 
ND 
NO 
ND 

C o n c e n . 
Added 
u g / l 

0 
0 
0 

20 
0 
0 
0 

X 
Recov 

97 

MAR 12. 1984 

QC Ha l r lK Spike 

Unspiked 
Sample 

u g / l 

ND 

Concen. 
Added 
u g / l 

20 

X 
Recov 

104 



ETC ENVIRONMENTAL 
TESTING and CERTIFICATION 

TABLE 2: METHOD PERFORMANCE DATA 

Surrogate Recovery - GC/MS Data (QR20) 

Chain of Cuttody Data Ravulrod for ETC Data Managamant Summary Raportt 

08923 

EIC S w I * No. Coanony Fociliiy Sonplo Poiot Dot* liai 
ci«p«*e 

Hourt 

Fabruary 27.1984 

Coavound 

VOLATILE FRACTION 

Bromochloroawthane 

Benzene.dg 

Fluorobenzene 

1.4-Dlchlorobutane 

Pentafluorobanzena 

Ethy Ibenzene, d||j 

ACID FRACTION 

2-Fluorophonol 

Pentafluorophenol 

BASE/NEUTRAL FRACTION 

2-Fiuoroblphenyi 

l-Fluoronaphthalene 

Nitrobenzene.dg 

* tluot SU«00>4D*«l(tlO>l« OOOUl tKO M«aA. 

Amount 
Added 
ug 

200 

ISO 

ISO 

200 

ISO 

.150 

-

-

80 

80 

80 

% Recovery 

103 

116 

123 

76 

133 

121 

-

-

78 

102 

103 

Control 

Lower 

79 

63 

74 

75 

SB 

78 

20 

37 

62 

64 

Sfl 

Limits « 

Upper 

127 

122 

122 

117 

124 

114 

86 

127 

122 

104 

lOS 

aeo to« ^^'' 



ere iNVIRONMiHtAL 
TESTING and CERTIFICATION 

Fabruary 17.1984 

TABLE 2: METHOD PERFORMANCE DATA 

GC/MS Tuning Data - Bromofluorobenzene (BFB) for Volatiles Analysis (QR21) 

Chain ol Cuitody Data Raqulrad tor ETC Oara Uanagamant Summary Raporta 

D8923 

f IC a m p U No. CoMPony 
t i t p t o e 

F o c i l i i y amvtm Point Dot* l i «o Howro 

• / I 

SO 
75 
95 
96 
173 
174 
175 
176 
177 

Ion Abundance 
Criteria 

IS-4011 of the bate peak 
30-60X of the base peak 
Base Peak. 100X relative abundance 
5-9X of the base peak 
Less than IX of the base peak 
Greater than SOX of the base peak 
5-9X of mats 174 
Greater than SOX of the base peak 
S-9X of Mass 176 

Abundance 
(X Base Peak) 

28 
50 
100 
8 
<1 
67 
5 

62 
4 

Date: 840204 
Run No: >AOI73 

Spectrum No; 174 
Analyst: R. Albert 
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1 
February 27.1984 

TABLE 2: METHOD PERFORMANCE DATA 

GC/MS Tuning Data - Decafluorotrlphenylphosplne (DFTPP) for Base/Neutrals Analysis (QR23) 

Chain of Cuttody Data Raqulrad lor ETC Data Managamant Summary Raporta 

D8923 

(TC Sonplo No. CoMpony 
tloptod 

Fociliiy Sowple Point Dot* lino Hourt 

m/t 

51 
68 
70 
127 
197 
198 
199 
275 
365 
441 
442 
443 

Ion Abundance 
Criteria 

30-60X of mats 198 
Less than 2X of mass 69 
Lets than 2X of mats 69 
40-60X of mass 198 
Less than IX of mass 198 
Bate peak, lOOX relative abundance 
|S-9X of u t t 198 
I0-30X of mass 198 
Greater than IX of mast 198 
Less than mass 443 
Greater than 40X ef mass 198 
I7-23X of mass 442 

Abundance 
(X Base Peak) 

60 
<2 
«2 
44 

1 < | 1 loo 
7 
21 
2 
10 
67 
13 

Date: 840223 
Run No: >GI058 

Spectrum No; 192 
A n a l y s t : K. Welner 
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ETC ENVIRONMENTAL 
TESTING and CERTIFICATION 

Methodology 
for 

GC Analysis of Polychlorinated Biphenyls 

The methods empioyea m the analysis of your water sample for polychlorinated biphenyls are 
established EPA methods taken from the "Manual of Analytical Methods for the Analysis of 
Pesticide Residues m Human and Environmental Samples," June, 1980. 

The water method can be summarized as follows: A measured volume of sample. 
approximately 500 ml, to which sodium sulfate has been added is extracted with methylene 
Chloride. The methylene chionoe extract is dried and concentrated to approximately i mi. The 
concentrated extract is transferred to a siiica gel column and eiuted with hexane. The eiuate 
is concentrated to a fmal volume of 1 ml and injected into a gas chromatograph equipped witn 
a "Nl electron capture detector. 

The GC operating parameters were as follows: 

COLUMN 

6' X 4 mm glass 1.5% S=-2250 & 1.95% SP-2401 
Supeicocort 100/120 mesh 

CARRIER FLOW 

60 ml/mm. Argc^/Methane 

COLUMN OVEN 

220° C 

INJECTOR TEMPERATURE 

225° C 

DETECTOR TEMPERATURE 

325° C 

o 

o 
o 

o 
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-,[ ETC ENVIRONMENTAL 
TESTING ana CERTIFICATION 

METHODOLOGY 

The methods employed in the analysis of your samples are both established EPA 
methods for p n c i t y pollutants in water ana modified EPA procedure for priority pollutants 
in sediments and sludges. Gas chromatography combined with electron impact mass 
spectrometry (GC/MS) was used for this analysis. 

For the analysis of the volatile organic compounds, EPA Method 624 (Federal Register. 
December 3. 1979. page 69532) was used. A September 1962 modification of EPA Method 
624 which allows for the analysis of styrene was included. The method can be summarized 
as follows: Helium is bubbled through a 5-mi water sample contained in a speciany 
designed purging chamber at ambient temperature. The purgeable volatile organic 
compounds are efficiently transferred from the aqueous phase to the vapor phase. The 
vapor IS swept through a sorbent column where the purgeabies are trapped. After purging 
is completed, the sorbent column is heated and back flushed with helium to desorb the 
purgeabies onto a gas chromatographic column. The gas chromatograph is temperatu''e 
programmed to separate the purgeabies which are than datectad with a mass 
spectrometer. 

For the analysis of volatile organic compounds In sediments and sludges, methods taken 
from special report No. 1., "Development of Analytical Test Procedures lor the 
Measurement of Organic Priority Pollutants in Sludges and Sediments', June 1979 were 
used. That method can be summarized as follows: 0.5 ml (0.5 grams) of sediment/siudge 
was transferreo to a Tekmar purging chamber using a tipless disposable pipet. Five mis of 
reagent water and five mis of an internal standard water solution were added to the 
purging chamber. The mixture was purged and trapped following the same procedure used 
in Method 624 for water samples. 

For the analysis of the target Base/Neutral priority pollutants. EPA Method 625 (Federal 
Register. December 3. 197S. page 69540) was used. The procedure includes a September 
19S2 modification to include the analysis of 3' .3'-dichioro 4.4"-diamino depnenyi methane 
(MOCA). The method can be summarized as follows: A measured volume of sample. 
approximately 1-iiter, was serially extracted with methylene chloride at a pH greater than 
n using a separatory funnel or a continuous extractor. The methylene chionde extract 
was dried and concentrated to a volume of 1 ml. The concentrate was injected into GC/MS 
Systems set specifically for the separation and measurement of the priority pollutants. 

For the analysis of target base neutrals and M O C A in sediment and soils, EPA Method 
625'(previous'y re^e'-enced) was applied to an aqueous extract of the sample obtained by 
using the EF Toxicity extraction procedure found in 'RCRA Test Methods For Evaluating 
Soiic Wastes- Physicai/Chemicai Methods". SW846, May 1960. The EP Toxicity extraction 
procedure can be summarized as follows: I00g of sediment-or sludge are stabaiized at pH 
5 using 0.5 Normal acetic acid solution. The mixture is diluted to a final volume of 2 liters 
with distilled water. The entire sample is tumble shaken for 24 hours followed by positive 
pressure filtration at 75 PSI. The filtrate is extracted and anaiyzta using EPA Metnoo 625. 

For the analysis of PCB's in water and sediment, methods taken from 'Manual of 
Analytical methods for the analysis of Pesticides in Human and Environmental Samples.* 
EPA 600-6-30-036 were used. The water method can be summarized as follows: A 
measured volume of water sample, approximately SOO ml. to which sodium sulfate has been 
added, is extracted with methylene chloride. The methylene cNonac extract is dried and 
concentrated to approximately 1 ml. The concentrated extract is transferred to a silica 
gel column and eiuted with hexane. The ciuate is cgqcentrated to a final volume of 1 ml and 
injected into a gas chromatograph equipped with a ^''Ni electron capture detector. 

The soil method can be summarized as follows: A weighed amount of air dried sample, 
approximately 2 grams, is soxhiet extracted for 5 hours with 1:1 acetone/hexane solution. 
The extract is dried and concentrated to approximately 3 ml. The concentrated extract is 
transferred to a siiica gei column and eiuted with h«xan«. The aiuate is conceotrated to a 
final volume of 1 ml and injected into a gas chromatograph equipped with a ^^Ni electron 
capture detector. 

Qualitative identification of the target priority pollutants was performed initially using 
the relative retention times, the relative abundance of three characteristic ions, and their 
ratios. The entire mass spectrum was reviewed before an identification was recoraeo. 
Quantitative analysis was performed using an internal standard with a single characteristic 
ion. 
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Quality Assurance/Quality Control Procedures (QA/QC) 

ETC bases its quality assurance protocols on the following government guidelines: 

. 'Handbook for Analytical Quality Control in water and Wastewater 
Laboratories". EPA-600/4-79-019. March 1979. 

. National Enforcement investigation Center Policies, and Procedures manual; 
EPA-330/9/79/OOl-R. October 1979; 

. the recommended guidelines for EPA Methods 624 and 625. (Federal Register. 
December 3. 1979. pp. 69532-69559); and 

. 'Manual of Analytical Methods for the Analysis of Pesticides m Humans and 
Environmental Samples." EPA 600/6-60-038. June 1980. 

. 'Determination of 2,3.7,8-TCDD in Soil and Sediment' EPA, Region vi i . Kansas 
City, September 1983. 

However, we have modified our protocols to provide a higher level of O A / O C than the guidelines 
require. For example, we analyze a higher man required number of quality control samp;es ana 
we pay especially careful attention to the certification of the 'reference stanaaro' compounas 
we use in analysis. Beiow are listed the key Q A / Q C elements for the methods we used. 

Analysis of Volatile Organic Compounds (EPA Method 624) 

- Each batch o f ' ' ' samples consists of 9 customer samples (at maximum), one blank 
sample, one spii- < *. piank. one spiked sample and one repncate sample. This amounts to a 
30% quality control factor. 

- Three surrogate compounds are added to each sample in the batch of 13. 

- At least one bimd quality control sample is introduced to the laboratory for analysis 
for each hunqred samples analyzed. 

- Each GC/MS IS checked and retuned. if necessary, every 8 hours to ensure that its 
performance on bromofluorobenzene (BFB) meets the EPA criteria. 

- A calibration curve for quantitation is prepared using a mixture of volatile Organic 
Priority Pollutant "standards" at a minimum of 3 different concentrations and using a 
mixture of 3 internal standards at a constant concentration. 

- The calibration curve is verified with a mixture of priority pollutant standards every 8 
hours. 

- Results are compared to the acceptance criteria given in Method 624; any that do not 
meet the criteria are re-anaiyzed. 

Analysis Of Organic Compounds Extracted In Acid or Base/Neutral Solutions (EPA Method 625) 

- Each batch of 20 samples consists of 16 customer samples (at maximum), one blank 
sample, one spiked blank, one sample spiked with the priority pollutant standard mixture t^ 
and a duplicate customer sample. This amounts to a 20% quality control factor. ^ 

- Five surrogate compounds are added to each sample in the batch of 20. 
o 

- At least one blind quality control sample is introduced to the laboratory for analysis 3 
for each hundred samples analyzed. 

o 
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- Each GC/MS IS Checked and retuned. if necessary, every eight hours to ensure that its 
performance on decafiuorotriphenyiphosphme (DFTPP) meets the EPA criteria 

- A calibration curve for quantitation is prepared using a mixture of standards composed 
of either the Organic ACIO or Base/Neutrai Extractable Compounds at a minimum oi 3 
concentrations and using 2,2'-difiuorobiphenyl as an internal standard. 

- The calibration curve is verified with a mixture of priority pollutant st.andards ev^ry 
eight hours. 

- Results are compared to the acceptance criteria given m Method 625, any that do not 
meet the criteria are re-anaiyzed. 

Analysis of Metals 

All Sampias 

- New standards are prepared for each batch of samples. 

- Normal calibration is performed using a blank sample and four standards that have been 
througc. the san.pie prepa'etion procedure. A regression analysis is used tc construct 
the calibration curve. 

- For each sample analysis that requires the use of the 'method of additions' technique, a 
three point calibration is performed using U.S. EPA "Methods for Chemical Anaiys:s of 
Wate-- ana wastes. 1979". Results are obtained usmg linear regression analysis. Any 
results wtth a coefficient of correlation below 0.990 are considered erroneous, 
necessitating raw data editing or sample re-anaiysis. 

- In constructing the normal calibration curves the lowest concentration levels we use 
are values greater than or equal to 5 times the instrumental Detection Limit (IDD. 

- All calibration standards are analyzed in duplicate, at a minimum. 

- Independent reference standards are used to check the accuracy of calibration 
standards. 

- A Check standard is analyzed every ten samples to validate the normal calibration 
cu''ve. 

Homoganaeut Sampiat fexeepf tor Mateury analytit) 

] 

Samples are analyzed in batches of 30 or less. For batches in which the sample matrices 
are homogeneous, the QC program is a minimum of 42% and consists of analyzing: 

- 3 Replicates: 

- 2 Replicate spikes: 

-' 2 Replicate independent reference standards; 

- 6 Calibration standards (processed using the sample preparation method); 

- 2 Blanks (processed using the sample preparation method): 

- 4 Calibration standards (without sample preparation); and 

- 1 Blank (without sample preparation). 

n 
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Hatareganaout Sampias (aneapt for Mareunr a n a l y t i t ) 

Samples are analyzed m batches of 30 or less. For batches m which the sample matrices 
are heterogeneous, the QC program is a minimum of 65% and consists of anaiyzmg: 

- each of the 30 customer samples m duplicate; 

- 4 Replicates; 

- 4 Replicate spikes; 

- 2 Replicate independent reference standards; 

- 6 Calibration standards (processed using the sample preparation method). 

- 2 Blanks (processed using the sample preparation method); 

- 4 Calibration standards (without sample preparation); and 

- 1 Blank (without sample preparation). 

Analysis et Mareury 

To analyze samples for mercury we group them by matrix in batches of 20 or less. Our 
QC program is a minimum of 66% ana consists Of analyzing: 

- each of the 20 customer samples m duplicate; 

- 3 Replicates; 

- 2 Replicate spikes; 

- 2 Replicate independent reference standards; 

- 10 Calibration standards (processed using the sample preparation method); and 

- 2 Blanks. 

Analysis of Pesticides. Herbicides and PCB » (EPA Method 606) 

Pesticide, herbicide and PCB samples are grouped in batches of 16 customer samples or less 
according to the type of analysis to oe performed. The QC program for each of these three 
types of analyses is a minimum of 20% and consists of analyzing: 

- 1 blank sample: 

- 1 spiked blank sample; 

- 1 replicate sample; 

- 1 replicate spiked sampi*. ano 

- 1 blank QC sample for at least each lOO samples analyzed. 

The GC instruments are tur>«d daily to meet performance criteria in Method 608. Because ^ 
Method 608 lacks data acceptar>ce criteria. ETC has developed its own upper and lower o 
quality control limits. When a test result fans outside the control limits, the test is 
re-run. - o 

o 
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Analysis of Phenols 

Phenols are analyzed using a Tecnmcon AutoAnaiyzer ii GT. 

- Absorbance of full scale standards must be withm + / - 25% of nominal absorbance 

- Duplicate calibration standards at four different concentrations are run with each 
batch of customer samples. 

- At least one intersampie standard is run for each 20 customer samples. 

- Gain and carryover standards are analyzed at the end of each run. 

Chain-of-Custody 

The chain-of-custody procedure is part of our quality assurance protocol, we believe our 
cham-of-custody record fully complies with the legal requirements of federal, state and local 
government agencies and of the courts of law. The record covers: 

- labeling of sample botnes. packing the Sample Shuttle and transferring the Shuttle 
under sea' to the custody cf a shipper; 

- outgoing shipping manifests; 

- the Cham-of-custody form completed by the person(s) breaking the Shuttle seal, 
taking the sar.pie. reseaiing the Shuttle ana transferring custody to a shipper; 

- incoming shipping manifests; 

- breaking the Shuttle's reseai; 

- storing each labeled sample bottle ma secured area; 

- disposition of each sample to an analyst or technician; and 

- the use of the sample m each bottle m a testing procedure appropriate to the intended 
Purpose of the sampie. 

The record shows for each imk m this process: 

- the person with custody; and 

- the time and date each person accepted or relinquished custody. 

OJ 
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Appendix A l 

Gas Chromatographic Spectral Data 
for 

Quantitated Compounds 

1) A reconstructed gas chromatogram for each sample analysed by 
a GC instrument. 

2) A reconstructed gas chromatogram for the appropriate standard 
compounds analyzed with the same GC under the same operating 
conditions 

re 

O 

o 
o 

o 
to 



T 

-

1 

• 

mm 

«.• 

i iJi 

vu 

1 
/ 

IML 
%JB% 

-

v m \ 
} 

^ 

— ^ 
1 

uaf 
J 

/ 

1 

R 

^ 

-IS.OO 

-14.00 

-18.00 

-12.00 

-11.00 

-10.00 

U.ooo 

-8.000 

k7.000 

-8.000 

-6.000 

-4.000 

-8.000 

-2.000 

U.ooo 

_A AAA 
f 1 . . . . 2 • •««»• 

S 

1 
1 
5 

. 

^ 
ffl 
«< 

CU ffl 
cu CJ 

:2
B
 
O
N
 1
 

M
e
t
h
o
 

^ TO 
. . CU 
ffl O 

a 
4J a . . 

0 ^ 
4J U. 

In
je
c
 

P
P
O
C
 

a :
 
D
B
a
2
3
B
 

cu B 

a u. 
.. s 

S
a
n
p
l
a
 

Ra
 

"2 

o 

o 
o 
1—1 I 

A/D Counts 
o 
OJ 
NJ 
NJ 





7J 

1 — 1 r 

AA) Counts 

•V 
a 0) 
V I 

in 
. f f i 

ffi ffl 
u 
a. 

a 
Z "D 

o Z £ 
O 4J 

o ffi z 
cu 
• • 
*^ 
cu o 
.• cn 
r̂  o 
«H ffi 
. Q. 
4J 
m . . 

B 
TJ •-• 
B *« 
^ U. 
O 
B C9 
^ O 
c c 
M a 

in 
• o 

o cn 
a o H ffi 
cn cc 
o 
ffi B 
CU •-« 
W4 V 4 

< u. 
. . % 
B « 
•-I ff 
i 
B 
cn a 

w 
n 

o 
o 
(-• 

o 
u> 
NJ 

*. 

^R9P 







ac 

OJ 
N5 



s 
CU 
CU 

ffl 
Hi 
u. 
^ 
ffi 

in 
ffl 
ffi 
u CL 

• • 

O 
o £ 
4 J 
B 

ffl z v i 
• • 
r̂  ^ 

in v i 

4 J 
B 

« 
B 
4J 

o B 
^ ^ 
C 

e 
cn 
r*» 
r̂  CL 

. • 
B 

1 ^ 
v i 

u. 
C9 
O 
c 

M a 
o 

. 
in Q 
k s 

cn 
ffl 
^ 
cu V I 

< 

B 
r i 

i 
B 
cn 

o cn N 
f -
ff 
• • 
B 
r i 
v i 

u. 
% 
B 
S 

s: 
* 
o 

o 
o 
L - J 

o 
OJ 
\ 3 
CO 

A/D Counts 



-15.00 

um 

I * ^ 
CW 

&S 

•0.000 

ffi 
C33 
V i 

in 
. ffi 

CD ffi 
CJ a c 

'^t • • 
Z "D 

z£ 
Q ** 

tt in 
Vi m 
. . cn 
ffi o 
.Vi ffi 

a 

B *-• 
4J U. 
O 
B O 
v ^ O 

in 
. cn 

o cn 
a o 
H ffi 
cn c 
cu . . 
cn B 
cu r i 

n ff a 
E 
B 
cn o 

o 
o 

o 
t o 
NJ 

A/D Counts 



s 
v i 

in 
ffi ffi 
ff 
i •• 
z -a 

§1 
ffi z 
in 
cu 
cn ^ 
. . cn 
ffi o 

- £ 
B . . 

tt 
•O r i 
tt *« 
4J U. 
U 
» O 
vn O 

£4 
in 

• ^ 
o cn 
p o 

cn ff 

S j ; ; 

5£ 

S 

cu 
A/D Counts 

a: 
O 

o 

o 
OJ 
OJ 

o 



• .«( -15.00 

iS 

ffi 
ffi 
V i 

i n 
. f f i 

ffi ffi 
CJ 
Q. 

Z "D 
O 

Z £ 
O * i 

tt 
ffi z 
tn 
• • 
o 
in in 
. . cn 
ffi o 
v i (S 

CL 
8 . . 

B 
•O r^ 
tt v i 
4J b . 
o 
B a 
^ o 
c c 
M (L 

in 
• in 

o cn 
o o 
»- c 
cn ff 
ffi . . 
T» B 

B S 
r i ff 

a 
cn 

o 
o 

o 
OJ 
OJ 

A/D Counts 



ETC ENVIRONMENTAL 
TESTING and CERTIFICATION 

Appendix A 

Mass Spectral Data 
for 

Quantitated Compounds 

1) A Tciai on civ off.atog-ani for each sample analysed by a GC'f/S 
i ns t rume i " * 

2) A mass snerifur. S-IT. « re^ere'ice spertru-vi f c each p'lorit^ 
pollutant conipoui'io oetectedin the sample 
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Appendix B 

Mass Spectral Data 
for 

Calibration Compounds 

1) If the sample analysis mciuoea the aetermmation cf purgeacie 
organic compounas then a mass spectrum for 
4-promofiooroL"'enrene (BFB> is inciuoeo. Tms data vvas used m 
the instrument cali t iralO' ' . p ro toco l on the day Of analysis 

l l If the sample analysis included the determination 
non-pu( geac.e organic compounas then a mass soecirum 

of 
- . . , - ^ . - - - . - _ f c 

OfecafijoiCTiciienyirhcsphine (DFTPP) IS mciuoea. Tms data was 
usea lh tr,e instrumeni caiiO'^ation protocol O"" the oa, of analysis 
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ETC ENVIRONMENTAL 
TESTING ana CERTIFICATION 

Appendix D 
Subcontractor's Data 

1) A copy Of the oricii'ioli'ig Subcontractor's report is included for 
ar. o j ia '••;: tj5'-.e:atc3 Ai'.i.in E'C's laiioratory. 

'X. 
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o 
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0 
RECEIVED FEB 8 1984 

C H V r N A.SSOCIATES 
.\rdiUcctural. Enpinccrlnc K Lalx>ra\«n 

nOl Suiic Road. Buildino B 
Pnncctoii. New JcT'Kcr n.K.M'i 

L.\BOR.\TORY AX.\LYSIS REPORT 

Qlcni: ^^^ Corporation 
Address: 

Ancntion 

28A Rari tan 
Edison, 

Mr. R. 

New 
Center 
Jersey 

Smith 

Parkway 
08837 

Test Number: _ 
Date Received:. 
Date Sampled: 

Job Xxunbcr: __ 

L84055 
January 31 . 19Si 

Unknown 

03001-22F 

S.\MrLE \I"MBER 
1 
2 

DL 

S.\MPLE DESIGNATION T)E5CRIPTI0N 
D3907 
D8923 
Detection Limit 

S.\MPLE XfMBEU 

F.U<.\ME J £R 'COXSTin-EXT 

Sulfa tes 

1 2 

i ^ 1 3 
1 1 1 15 

' 
' 
1 
I 
! 
1 

13 

j 

1 
1 

DL 

2 

2 
1 

1 
' 
! 

j 
1 1 i 

; 
1 

All results In mg/l (ppm) except where noted. P*ge 3 of A Laboratorr ID 

1 

No. i n OS 

February 3 . 1984 
Date Michael Wright / 

Laboratory Super^isor 

53 
Cl 

o 

o 
OJ 

file:///rdiUcctural


ETC TESTING ana CERTIFICATION 

Appendix E 

Chain-of Custody Forms 

1) A field Ci-iani-of-Cusiody fom-. (CCD is included for an samples 
Shipped Cy ETC Shuttle 

2) An in-houss sanipie Chai'1-of Custody form is included for the 
period thfe sample was in ETC's possession. 

3) A suPcontractor's Cham-cf-Custody form is included for any 
analytical wo't not performed within ETC's laDoratory. 

41 Any adfliiionai Cham-of-Custody material provided ^y a client or 
Cy a Client's sampling agent is aiso mciuoed. 

n 
o 
o 

o 

" ^ " O V ^ f " 



ETC tmwiaommi-rti 
VKTiMC a-8 eturtfKATiOn 

CHAJN o r CUSTODY FORM (CCI) 

Unok 
Tatrrcr 

r i 

^••Hjjli » 

g^ 
t r • U r o 

r ^ ^ . D^w Si^U. Pri 
^ r V t n . l u ^ftJLf U P n ^ 

kj /^^bg'^' La V/e n.y Jj 

ftAMPLf CCNTinCATlON 

y L t S S a i i i j igi'iJipi«-.'<i 

|w! l/toi/cru?i^i3!pi ! I \o\s\ i \s \ f \ i \ 

•ro 
•te) t i i ^ 

0400 Mr. «Mi) 

IOi9l3lo| 

— ft 
— c 
— t» 

« 

Uili 
Se-^se eg tv t 

1 3 u A « 4 « & U d i : 
Cp^C-t'O* 5e^g '« e^ t te Ce'>e'^:e''' 

'"S"..:?)^^' 
i/C/IO 

& / 

\/y^iUjcA\cr^ 

CKfciN or c u r t e s y CHt^DNXLE Mo^i™:^^ 
•"^'_fcL5-i* < ' » t ^ t ^ ( g-lgU C' AV^^ 7^4^^ 

0juX:^-£. L^2ii^i^ 

a: 
50 
O 

o 

o 
OJ 
><& 

• r (» 'W) 
C r U A J " ^ LM-iA.t.i'i 

/ ^^u^ r^ j^^ j j i ^ 

nc use ONLY »>^»>. (^ , ^ / ^ } S 9 ^ 

/ r J-j 

S>#^ / / T T ^ y -
TIB:; 

file:///o/s/i/s/f/i/


C T f ^ tftr(ce*«(«ut 
C I w nii itrf i 14 ctanfCiTiOM 

SAMPU ^Dim iNrORMATIDN FOKM (CC2) 
re 

' t o l l i i i f e i ' i» • * ! « « • 

E& 

toW«»»9\} 

! t M 
JUULJ. 

' • » » > ' » > » 

noAicpftnA 

#«|A5 L J.J-L i^«L U L J . 

• ^ • i 

J jJ jJ 
I 1 I 

IHC rDLlOwwe &iTA B P M TOUK KCC0R5S ONLY 

( ) 

^LH 

I ) C) 

o 
o 

o 



C T A ^ inVIROMMENTAL 
C I W TISTIRG and ClRTlFlCATIOM •^S-

Request for Analysis 

Nante of Subcontractor : (MtJ/J/Vl 

ET ^ ^ ^ - ^ C Sample Number ( s ) P ^ 0 7 . Send b i l l t o : X4r. John fi 
1 x 0 7 2 . ^ Send repor t t o : *'lr. R. F. 

ta Required: ; > / / / / $ 4 
l i n e cannot be n^t» contac t 

irri 
Swath 

Data Da 
If deadl 

ETC Corporation 
284 Raritan Center Pkw. 
Edison, NJ 08837 
(201) 225-5600 

K. F. bmitn imffledxattly. 

Please perforin the analyses requesttd 
Color 
Conductance, Specific 
Odor 

^Turbidity 
Total Solids 
Total Suspended Solids 
T̂otal Dissolved Solids 
total Volatile Solids 
Gross Alpha and Gross Beta* 
Radium 225 if Gross Alpha 
exceeds 5 pCi/1 
R̂adium 228 if Radium 226 
txcaeds 3 pCi/1 

balow: 
,Coliform, Total 
'Coliform, Paeal 
[Biological Oxygen Demand 
'(5 day, 20 dagrta C) 
jChtmical Oxygen Demand (COD) 
'oil t Graasc (Gravimetric) 
'Patrolaum Hydrocarbons 
'(Infrartd) 
^Organic Carbon, Total (TOC) 
[Phenols, Total (as Phenolics) 
JMethylane Blue Active 
'Substances (NBAS) (Foaming 
Agents, Surfactants) 

* Zf Gross Alpha exceeds 5 pCi/1, R. F. Smith must be notified 
immediately. 

Acidity 
'Alkalinity 
'Bromide 
"Chloride 
'chlorine, Total Residual 
'Cyanide, Total 
'Ammonia (as N) 
'Total Kjeldahl Nitrogen (TKN) 
'Nitrate 

Nitrate-Nitrite 
Nitrite 
'Oxygen, Dissolved 
Phosphorous, Ortho Phosphate 
Silica, Dissolved 
Sulfate (as SO4) 
Sulfide (as S) 
Sulfite (as SO3) 
Fluoride 

OTHERS 

Sample(s) Relinquished by: 

Date / h / / V / T ime5^-^^^>< 
— — jTnn 

Sample (s) Received by: /f- «-m._ V" '" -

Date n U l ^ C ^ Tiae 

^idLktb 

^SF^ 

•X 
•Xl 

n 
o 
o 

o 

Ua RARITAM e t M r m RARKWAT • t0fSOM. MJ «M97 (Mf/ttS-MM 



ETC ENVIRONMENTAL O v ^ ^ 
TESTING ana CERTIFICATION ' *^ * 

ETC Sample Numcer Bl L / 0 T 2 > ^ 

Sample Preparatc- For Anaivst Date 

j ase /Ne j t ra i 'PCB's & Pesticides 

ACidS 

Mela -: 

r^.^yh^L,^^ ^/^^fs-i 

C'hers 

i C O S 

N'rra'S 

Others 

Others 

Othe-s 

Others P P I M ^ •"^Y\u iUuuccL> ^ U i l s ^ 

Ot-e-s f ^ / } (CpC) P^ )̂ ^ - ^ - - , ^Ul)9^ 

Sa'-.K,e ir.a ,s 3 ror Analyst Date 

rc»e , ^ . : r a > . . •• ^^st.coes J ^ j u j j . ' ^ C i ^ ^rf-s/jf 

v C i P'j-geaoes " ^ ' ^ V ^ ' g - ^ ^ g H C ^ T o M 

3; 
verified Bv f k ^ ^ . > ^ - ^ f i > ^ ^ 

o 

o 



r P ' T ^ *^yifo^*'*''j^t_ , _ _ _ _ ^ -^ i f> y 
TESTING ana CERTIFICATION 

L A = : ' : - - . r , C H i - . - C ^ - r L ' S T D r ^ CHPO.'.CuE 

ETC Sample Numoer.SI h 3 ^ 0 y ^ h ^ ^ P - 3 

Sample Preparai'c Fc Analyst 

Base/Neutral .'PCB's & Pestcdes 

ACidS 

Metaie ^ Y ^ . ^ n ^ . i X j 2 . 

Others 
• 

Qtng.-S 

C*->e-s 

C ' .' ' £ 

Sa',K.c Ar.a .s s Fo- Ano>s: 

r e r r • ,T . . t ' o ' r . . r- r - j t C J c i 

Ac ias 

v'OA.'Pu-geatMes 

Mr:ais " ^ ? y,. i - X - / ' 

Others 

Othe 's 

Othe 's 

Others 

Others 

Others 

V«rifi#fl Bv / Y ^ * ^ ^ 4 / Y I ^ 

• 

Date 

l/2,/t^ 

Da*€ 

2/?ir/f5v^ 

Ci 

o 
o 

o 
OJ 

-.J 
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Site E - Special Samples 
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OJ 
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Occidental Chemical Corporation MEMO 
nfl9#SfCn W#fll9f 

To. R. Badger Date July 15. 1983 

From. N. Simon 

Subject GC/MS ANALYSIS OF C3588 FOR AROCLORS i PHTHALATES 

COPIES: R. Schuttler. M. Kargatis, D. Thielen. A . Weston. TIC 

I . SUMMARY 

T f « t T 6 n r ^ o f 2 ^ b g ; i a i i ^ r M n U f n e ^ ^ Wi?2r-etHy7hexy1"TW»aTft¥J 
-7jW-H-butyT5^aTatOn»w»er'un!3entffretf 0htha^ Very approximate estimates of 
=^Kfirtonce'ntratl6ns show Arocior 1248 present at greater than 100 ug/g and the two 

Identified phthalates at 1-3 mg/g. 

I I . EXPERIMENTAL 

A). Sample Preparation 

Aliquots of the sample were weighed Into a 40 ml hypo-vial and diluted 
approximately 50:1 with methylene chloride. Each dilution or extract was shaken 
vigorously by hand for five minutes and then sonlflcated for ten minutes. The 
hypo-vials were Inverted and 1 ul of each extract analyzed by GC/MS. 

B). Instrumental Parareters 

Gas Chromatographic Conditions (Finnigan 9610) 

Column 

Injection 

Carrier 

Injector Temp. 

Detector Temp. 

GC/MS Interface 

Column Program 

- 15 m DB5-NB fused silica capillary (J&W) 

• Grob. 60/1 split after 48 sees. 

- Helium 14.5 psi 

- 280°C 

- 280**C 

- 280*'C 

- ICP to 280° at 12°/m1n. after a 1 min. 
hold at 10°. hold at 280° for 20 min. o 

o 

o 



Occidental Chemical Corporation 
CeirtK 

R. Badger 
GC/MS ANALYSIS OF C3588 FOR AROCLORS AND PHTHALATES 
July 15. 1983 Page 2 

Mass Spectrometer Conditions (Finnigan 4000) 

Instrument 

Source Parameters 

EM Volts 

Scan Parameters 

Finnigan 4000 GC/MS Interfaced with 
an Incos Data Acquisition System 

85°. Electron Impact Source with 70 eV 
Ionizing electrons. Ionizer temp. 270 C. 

- 1080 

MID for Aroclors on six ions 2 each 
representing C U . C U . C U for phthalates 
data acquisition In 745 sic. with .5 
sec. hold. Scan 140-350 

(MID descriptor shown In Figure 1) 

(C). Standard Preparation 

Bis(2-ethylhexyl)phthalate, di-n-butylphthalate and Arocior 1254 were prepared by 
weighing pure standards in methylene chloride. Aroclors 1242, 1248, 1232, were obtained 
In solution from Supelco. Dilutions were made in methylene chloride. 

III. RESULTS AND DISCUSSION 

Aliquots of the sample representing soil and water, oil (or other organics) and 
water, and water alone were extracted with methylene chloride. An analysis of the 
extracts showed that the PCBs present are from Arocior 1248. Figures 2, 3 and 4 compare 
a soil/water extract to Aroclors 1242. 1248 and 1254. An estimate of the concentration 
of Arocior 1248 was made based on two concentration levels of a standard. The 
calculation was based on the sum of the trichlorobiphenyl Isomers. It should be noted 
that the extracts analyzed represented mixtures of soil or oil and water. The water 
alone did not contain a detectable concentration of Arocior 1248 (NDCQ ug/g). The water 
present could have diluted the Arocior In the soil or oil. 

Sample 

1 soil/water A 
2 soil/water F 
3 oil/water J 
4 oil/water £ 
5 water ~ 

Cone, of Arocior 1248^u9/g) 

400 
150 
250 
220 
ND, 
50 

re 

n 

o 

o 



Accidental Chemical Corporation 

R. Badger 
GC/MS ANALYSIS OF C3588 FOR AROaORS ANO PHTHALATES. 
July 15. 1983 Page 3 

Samples 1. 3 and 5 were also analyzed for phthalates. The two phthalates 
Identified were quantitated based on two concentration levels of a standard. It should 
be noted again that the concentrations found were w r y approximate. 

Sample 

1 soil/water A 

3 oil/water A 

5 water 

d1-N-butylphthalate uq/a 

1000 

2500 

less than 100 

b1s(2-ethylhexyl)phthalate 

280 

2200 

ND,c 

Other phthaltes were detected. They were not Identified or quantitated. Figures 
5. 6 and 7 show reconstructed Ion chromatograms of samples 1, 3 and 5 on the lower 
trace and an ion chromatogram of m/e 149 - the most common fragment to phthalates. 

V . "^"Tik-i /^*..c^V7 

Nan S i m o n 7 
Associate Chemist 
Central Sciences 

/jb 
Attachments 

a: 

o 
o 

o 
OJ 



* * . ^ ^ ^ • 

• Figure 1 

MID Descriptor for 

Iden t i f i ca t ion of 

Arocior 

m o oesc: we 
INST: • FINN- ' " * CALI: * 07140J 
MASS DEFECT AT 100 AMU 30 tWU 
MASTER RATE* 
TOTAL* ACOa TIME' 
TOTAL' SCAN- TX HE-
CENT SAMP- XNT • • 
HASS' RANGE 
• A. 29S. 976- * 
INT BECIN • 
- • HASS -

1024 
0.628 8EC8 
0.700 SECS 
0. 200 MS 

• • 1' TO 1024- AflU 
326. 997 1.000-

END TIME-
• - MASS REOUESr 

• O. 700 1- • • 80 - • 0 - • I- • • 0 • ̂ OS 
(SECS)- - f V U ' HFW • MA - TH - BL- " ION 
ACTUAL 

1. 
2. 
3. 
4. 
9. 
4. 

295. 976 
297. 977 
289. 986' 
291. 987-
323. 996 
329. 997 

296. 976 
• 298. 977 
• 290. 987 
• 292. 987 
- 324. 997 
• 326 997 

0. 
0. 
0. 
0. 
0. 
0. 

100 
100 
100-
100 
100 
100 

0. 109 
O. 109-
0. 105-
0. 103-
0. 109-
0. 109' 

2 
2-
2-
2-
2-
2-

150 90 
190 - 90 
190-' 90 
190 • 90 
190' • 90 
190 - 90 

0 
0 
O 
0 
0 
0 

FOS 
POS 
POS 
POS 
POS 
POS 

a: 
o 

00 

V 



HID RIC 
67/06/83 14tS7iea 
SAMPLEi 5804-07-1 
RMNXi G 1.2287 L(m. i N 0. 4.0 BASEi U 20. 3 

1347 

OATAi PCBHICKS •1.2ePPH1242 
CALII NS7e6 11 SCANS 1200 TO 1700 

Figure 2 

Soll/Uater Extract 

1 1399 1433 " i * ,,,., 
e5£0 100 O^i 

I 

7S0OO 

271872 

1480 1580 1600 1780 SCAN 



NIO RIC 
07/^6/83 14i57i00 
SAHPLEi 5884-07-1 
RANGE! G 1.2207 LASai N 0. 4.0 EASE: U 20, 3 

1347 

DATAi PCBHICKS •1.28PPH1248 
CALI I NS78b tl - " SCANS 1200 TO 1700 

Figure 3 

Soil/Uater Extract 

75008 

281088 

16:20 
1700 SCAM 
19:50 TirC 



1200 

MID RIC 
07/06/83 14i57i80 
SAMPLEI 5884-07-1 
RMCEi C 1«25S2 LABELi N 0, 4.0 BASE: U 20. 3 

OATAi PCBHICKS 11.1254 
CALIt NS7e6 11 SCANS 1200 TO 1780 

Figure 4 

Soll/Uater Extract 

75000 

737G 

Arocior 1254 

1500 
17:38 mm 

18:40 

1700 SCAN 
19:50 TIME 



RIC • MASS CHROMATOGRAH 
07/12/03 10:05:00 
SAMPLEi EXTRACT OF UATER 
RANGEi G 1.3137 LABai 

DATA: 
CALI: 

UATER 81 
NS0712 11 

SCANS 400 TO 3000 

N 0. 4.0 QUAN: A 0. 1.0 BASE: U 20. 3 
90.0-1 

149. 

oooo Jootf 

Figure 4 

Uater Extract 

149.04f 
i 0.901 

4096 

500 
4(IA 

3000 SCAN 
?SiW» TIMF 



90.1 

M9. 

62.3-1 

RIC • MASS CHROMATOGRAH 
07/12/03 10:42:00 
SAMPLEI EXTRACT QF SLUDGE 
RANGE! G 1.3621 LABELl N 

DATA! SLUDGE il 
CALII NS0712 01 

0. 4.0 QUANi A 0. 1.0 BASE: U 20. 3 

SCANS 400 TO 3000 

126848 

Figure 5 

Soll/Uater Extract 

149.04! 
i 0.901 

197992 

3000 SCAN 
25:00 TIME 

ll 

\ 



90.1 

149. 

69.9-1 

RIC. 

in 

o 

t ^ 
o 

\ 

RIC • MASS CHROMATOGRAH 
07/12/03 11119:00 
SAMPLEI EXTRACT QF OIL 
RANGEi G 1.3230 LABai N 0. 4.0 fiUANi A 0. 1.0 BASEi U 20. 3 

OATAi OIL 81 
CALII NS0712 il 

SCANS 400 TO 3000 

I I I I ! • ' I " r 

500 
4 t l f l 

• I • » — r 

I I I | i I I i^^Mih^i Hll , I \ h \ k H i ^ 

J w 

Figure 6 

Oil/Uater Extract 

HiJUkiA,., 
1000 
8:20 

1500 
12:39 

T 
2000 
16:40 

r 
2500 
I'O: 50 

\ V 

199744 

149.04! 
± 0.90i 

274432 

3000 SCAN 
25:00 TIME 
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LCOBCTTC. BRASHCARS & GRAHAM, INC. 



WELL I 
LEQQETTE, BRASHEARS 

CONSULTINQ QROUNO-WA 

7 2 DANBURY 
WILTON, C T . 

t . 

. - . . , . . - H i c k s v i l l e , N . y . 

J "• 

COL'L .T . . "^^® ^ ^ ' ^^®^ 

i atm.uma Lauman 

. ontvLiM* D r i v e n Cores 

/ •*M»tiii« S p l i t Spoon 

r*id. t« J . Naso 

asffiiiMi Grade ( b l a c k t o p ) 

j IllVATIOM 

WILL c o a t T n u c T i a a 
J- temiM none 
1 ^ * » " . „„ _ , ! _ . , 

I-

— • ' • • _ ^ _ . 

none 
CAaiaa 

i 'UHrma T««T 

DUMATIOB _ . _ „ _ 

_ . (TATie WATin 
I • v a t — _ _ ^ . i _ 

r u a r t t t a W A T I N 

. . . • • l u a K A . , , 

r • 

t -

-OG 
& QRAHAM. INC. 

TER Q E O L O Q I S T S 

ROAO 

oeaer 
SIPTb IN fllT 
PKOM 

. 66 

.66 

1.0 

2 . 5 

4 . 0 

TO 

. 66 

1.0 

2 . 5 

4 . 0 

5 . 5 

O c c i d e n t a l Chemical Corp . 
Ruco P i l o t P l a n t 

WBI.I ^ o ^ ° ^ ^ Bor ing "W" 

DATE 0 6 / 2 2 / 8 3 PAQE I nW 1 DAAB* 
DttenirTroM 

A s p h a l t amd t r a p rock b a s e . 

Hand g a t h e r e d sample (013WS001A1): 

Sand , medium t o v e r y c o a r s e , w i t h some f i n e ; 

p e b b l e s > b l a c k t o d a r k g r a y ; s t r o n g o d o r . 

S p l i t spoon (014WS002A1): 8 - i n c h 

Upper . 33 f o o t : s i l t y c l a y , b l a c k , o d o r . 

Lower .33 f o o t : s a n d , medium t o v e r y coeurse. 

w i t h f i n e ; o d o r . 

S p l i t spoon (015WS004A1): 

Sand , medium t o v e r y c o a r s e , w i t h f i n e ; 

p e b b l e s ; brown t o teui; v e r y s l i g h t o d o r . 

S p l i t spoon (016WS005A1): 

Sand , c o a r s e t o v e r y c o a r s e , w i t h medium. 

B o r i n g f i l l e d w i t h c l a y , w i t h b r o k e n 

a s p h a l t on t o p . 

. - • 1 

^ 

< 1 



I WELL LOG 
LEQQETTE. BRASHEARS & QRAHAM, INC. 

I CONSULTINQ QROUNO-WATBR QEOLOQISTS 

72 OANBURY ROAO 
WILTON. CT. 0 8 8 9 7 

SIPTU IN f l l T 

LOCATION . Southwest c o m e r of 

the P i l o t P l an t 

P eoL'taraa November 28, 1963 
R. H. Lauman an3~~ 

J oatcuaa Assoc i a t e s , I n c . 

oaitLiN* Hand auger 
V MITHOO . 

i.A „ ? : V r s p l i t spoon 

T"*»^«.«» c . Fr icke 
' I (Awiato • » 

Grade 
»«IMT 

a.,AT.o. Approx. 130 f t . 
1 OF n.p. above MSL 
W I L L COMaTMUCTlOa 
. . acacia 

h 
T T » t None 

OIAM., . • i . O T a e . . 

• I T T i a o . 

• I S I 

PROM 

0 

0.2 

0.5 

1.0 

2.5 

TO 

0.2 

0.5 

1.0 

2.5 

4 .0 

rtwMKa Whltftman. OsfPrman R Hann» 
Former OCC Ruco Divis ion 
H i c k s v i l l e , New York 

WELL Mrt So i l Boring W Replacement 

DATS 2 / 1 1 / 8 4 — P A Q g \ Q f i Pf t f lea 
oiaeniPTtON 

Blacktop. 

Gray sandy soil and fill. 

Sandy soil, grayish black (fill), gravel and 

cobbles; oily sheen. Obtained sample by 

hand. S 128WS001A1 C 5513. 

Top: Clayey soil, brown; with fine to medium 

gravel. 

Bottom: Semd, fine, tan and fine gravel; some 

cobbles. Black ring of oily material. 

S 129WS002A1 C 5514. 

Sand, fine to medium, tan; fine gravel; some 

brown silt. S 130WS004A1 C 5515. 

CAaiaa 

4.0 5.5 Sand, fine, some medium, tan; seme cobbles and 

coarse gravel; little orange sand (iron 

oxide). S 131WS005A1 C 5516. 

5.5 7.0 Sand, fine to medium, tan, and medium gravel; 

i 

I 
[ 
r 

DATI. 

some cobbles. S 132WS007A1 C 5517. 

• TAT ie WATCa 
L C V t t 

L t V t L 

Y i c k a . 

7.0 8.5 Sand, fine to medium, tan to rust; some fine to 

medium gravel. S 133WS008A1 D 5493. 

8.5 10.0 Sand , coarse to medium, some fine, orangish 

brown; some very fine to fine gravel; 

•^••MAaaa:. 

trace of red sand. S 134WS010A1 D 5494. 

Test boring backfilled auid capped with cement 

2: 

o 
o 



WELL LOG 
LEQQETTE, BRASHEARS & QRAHAM, INC. 

CONSULTINQ QROUNO-WATER QEOLOQISTS 

73 OANBURY ROAD 
WILTON. CT. 0 8 8 8 7 

8i>Ti. M n m 

I k O C A T i e a . 
Hicksville, N.Y. 

"*" June 22, 1983 
COM>t.«T«B " m t c *•<•> * j q . ' 

t 
eaiLLiaa 
COMPANT 

Lauman 

oaiikiaa Dr iven Cores 
ucTNoa • 

ljAi.pi.iaa S p l i t Spoon 

FAMavii R. Lamonica s J . Naso 
i X A M i a i O • » 

SNCPiNiaei G r a d e ( b l a c k t o p ) 

fLIVATtON 

, or n.P. _ _ _ _ _ _ _ _ _ _ _ — _ _ « _ » _ _ — 
WILL ceacTaucTioN 

•e*iiN none 
f v i _ _ _ _ _ _ f OIAM., .•voT ao. . 

• i T T i a a . 

PROM 

0 

0 . 5 

1.0 

2 . 5 

TO 

0.5 

1.0 

2 .5 

4 . 0 

13WNCR Whiteman. Ostermam s Hanna 
Occident Chemical Corp. 
Ruco P i l o t P lan t 

WBLL mn Soi l Boring "X" 

OATB 06/22/83 PAQg 1 QP 1 PAQga 
O f t C R I P T I O H 

Asphalt and trap rock base. 

Hand gathered sample (009XS001A1}: 

Samd; silt; stones; stained black; oily; 

strong odor. 

Split spoon (010XS002A1): 12-inch return 

Upper .33 foot: samd; stones; silt; black; 

strong odor. 

Middle .33 foot: silt; gray-brown; no odor. 

Bottom .33 foot: sand, fine to coarse; 

stones; t a n ; slight odor. 

Split spoon (011XS004A1) 

Sand, meditm to very coarse, with some 

fine; tan; slight odor. 
, - turn 

li 
J L -

none 4 . 0 6.0 S p l i t spoon (012XS005A1) 
C A i i a a . 

Sand, medium to very coarse, with some 

fine; pebbles; tan. 

f~>UMPtBO T i a T 

O A T I _ _ L 

[ 
[ 
I ' 

End of boring, filled with clay with broken 
ovaATiea 

• TATie «ATIR 
k l V I l 

a s p h a l t on t o p . 

PUMPia 
k l V I L 

VIILO. 

l -a i tuaa i : 

o 

o 
Co 

http://ljAi.pi.iaa


I WELL LOG 
i LEQQETTE. BRASHEARS & QRAHAM, INC. 

CONSULTINQ QROUNO-WATER QEOLOQISTS 

72 DANBURY ROAO 
WILTON, CT. 0 8 8 9 7 

DIPTM IN F I I T 

P 

LOCATION , Southwest c o m e r of 

the P i l o t P lan t 

OATI 

c o M P k i T i a . 

' j oaikktaa 
i.COMPABT 

1 ^ a a i i k i a o 
V a i T a o o . 

November 23, 1983 
R. H. Lauman and 
Associates, Inc. 
Hand auger -
cable tool 

PROM 

0 

O.S 

1.0 

TO 

0.5 

1.0 

2.5 

OWNER—whi,i:emflnf o?i;?rffan i Banna 
Former OCC Ruco Division 
Hicksville. New Yorte 

WELL Mft S o i l Boring X Replacement 

DATE 2/17/84 PAQg 1 OP 1 PAQga 
O I I C R I P T r O N 

Blacktop and traprock base. 

Black, tarry fill; strong odor. Obtained a 

sample by hand. S 121XS001A1 D 5475. 

0 - .5 Brown soil with gravel grading to 

black, tarry soil (sheen); strong odor. 

1. AMPLINO 
MITNOO 

Split spoon S 122XS002A1 D 5476. 

D HMvvta 
(AMIHCO I T . 

C. Fr icke 

Grade 
• o i a r 

alVATlOB 
* OP a.p. 
wc tL coNaTaucTiea 

• e a c i a 
TYPi N o n e 

Approx. 130 ft. 
above MSL 

[ 

2.5 4.0 Sand, very fine to very coarse, tan; some black 

tarry sand; little tan silt; gravel, fine 

to medium; mild odor. S 123XS004A1 0 5477. 

4.0 5.5 Sand, very fine to fine, tan; some fine gravel 

OIAM.. .•LOT a e . . 

• i T T i a a . 

and silt; slight odor. 

S 124XS00SA1 D 5478. 

r 
•BAVIt PACB 
•IXI 

CAaiao. 

5.5 7.0 Sand; fine to medium, tan with fine gravel. 

S 125XS007A1 D 5479. 

[ oivckOPMcaT. 
NOTE: Hand auger no longer e f f e c t i v e due to 

caving . Drove 8-inch cas ing to 7 f t . and 

t -UMP ia . T l 

* . • OAT I . 

cleaned i t o u t . 

[ 
c 

euBATioa 

• TATie WATia 
LIVIU 

P«MPIN 
LIVIl 

rmo. 

-acMAaaa:. 

7.0 S.S Sand, very fine to very coarse, tan; gravel, 

fine; strong odor, sheen. 

S 126XS008A1 D 5499. 

8.5 10.0 Sand, medium, sane coarse, brown and multi

colored; fine to medium gravel; trace of re 
w 

— n 
brown silt; strong odor, oily sheen. 

S 127XS010A1 0 5501. 

o 

Test boring backfilled and capped with cement. '«=> 



WELL LOG 
LEQQETTE, BRASHEARS & QRAHAM. INC. 

CONSULTINQ QROUNO-WATER QEOLOQISTS 

72 OANBURY ROAD 
W I L T O N , CT. 0 8 8 8 7 

6l»rU' iNl l lT 

LOCATION . Hicksville, N.Y. 

1 

I. 
• ATI 
COMPLITI I . June 2 1 , 1983 

oaiLLINO 
eOMPANT, 

DRILLiae 
MITHOD • 

lAMPLiaa 
MITMOO 

L a u m a n 

Driven Cores 

Split Spoon 

b^AMPLio R . L a m o n i c a 
XAMiaio »» 

aiPiaiaei grade (blacktop) 
POINT 

I I IVATION 
OP a.p. 

IWILL eONITMUCTloa 
•cacia none 

f" TTPI _ _ _ _ _ _ _ _ 

•CTTiao. 

PROM 

0 

.75 

2.25 

3.75 

TO 

.75 

2.25 

3.75 

5.25 

*̂ "'*frff Whiteman. Ostenyian & Hanna 
Occidental Chermical Corp. 
Ruco Pilot Plant 

WELL wn Soil Boiling "Y" 

OATP 06/21/83 PAQg 1 QP 1 PAQgS 
OSICRIPT ION 

Blacktop and trap rock subbase. 

Split spoon (005YS002A1) 

Sand; stones; silt; brown; somewhat 

cohesive, very slight unidentifiable odor; 

some black staining. 

Split spoon (006YS004A1) 

Sand, fine to coarse; stones; trace of silt; 

tan-brown. 

Split spoon (007yS005Al); 

Sand, fine to coarse; stones; trace of silt; 

tan; moist; slight stain and odor in 

middle of sample. 

•CAVIL PACK 
• I Z I 

5.25 6.75 Split spoon (000yS006Al) 

none Sand, f ine t o coarse ; s t ones ; dry; t an ; 
CAaiaa. 

non-cohesive. 

End of boring filled with clay slurry to bottom 

of broken pavement, with broken asphalt emd 

•TATie WATIR 
L I V I L 

s tones on t o p . 

L I V I l 

V I I L * . 

aiMAaaa: 

o 

U7 



L WELL LOG 
LEQQETTE, BRASHEARS & QRAHAM. INC. 

I CONSULTINQ QROUNO-WATER QEOLOQISTS 

u 

I LOCATlOa . 

I' OATI 

I ' 
. OaiLLINO 
I e O M P A B T . 

72 DANBURY ROAO 
WILTON. CT. 0 8 8 8 7 

5I>TN iri »IT 

Southwest c o m e r of 

the P i l o t P l an t 

November 18, 1983 
K. a . i^AuMh emd 
Assoc i a t e s , I n c . 

eaiLLiaa 
^ MITHOO . 

1 lAMPLiaa 
MITHOO 

Hana augar -
cad)le t o o l 

S p l i t spoon 

PROM 

0 

0.25 

1.0 

TO 

0.25 

1.0 

2.5 

OWNER—V?hitfiinani P s t e r a a n . s Hanna 
Former OCC Ruco Divis ion 
H i c k s v i l l e , New York 

WELL Mn So i l Boring Y Replacement 

QATg 2 / 1 7 / 8 4 p A f l g 1 p p 1 p A Q g S 
onemPTioN 

Blacktop and base. 

Black-stained soil alternating with tan-gray 

soil (fill) consisting of stones, silt and 

sand. 

0 - .33 Black-s ta ined f i l l of s t o n e s , sjmd and 

silt; strong odor. 

r L M P L I I 
I CAMiaCD IV . 

a i P i a i a e i 
poiaT _ 

R. Lamonica 

Grade 

FJ ILIVATlOa 
j r a.p. 

Approx. 130 f t . 
eibove MSL 

WtLL eoaaTnucTiOM 
•CRCIN 

T ' TTPI 
I 

None 

0.33 - 0.66 Partially stained fill. 

0.66 - 1.0 Tern and white fill of sand and stones; 

strong odor. S 115YS002A1 D 5481. 

2.5 4.0 Fill composed of s a n d , silt, gravel, stones; 

OIAM. . .SLOT H O . . 

• I T T i a a 

•MAVIL PACa 
• t z i 

tern-brown; odor, no s t a i n i n g . 

S 116YS004A1 D 5482. 

CAaiaa. 

4.0 5.5 Sand, fine to medium; silt; gravel; tan; 

strong odor. S 117YS005A1 D 5483, 

OCVILOPMIHT. 

5.5 7.0 Semd, fine to medium; silt; gravel; tan; strong 

odor. S 118YS006A1 D 5484. 

|->uMPiao TcaT 

O A T I _ _ 

NOTE: Hand auger no longer effective due to 

[ 
owaATiea 

• TATie WATia 
L I V I L 

rUMPiaa WATCR 
L I V I L 

T I I L I . 

caving. Drove 8-inch casing to 7 feet and 

deemed it out. 

7.0 8.5 Semd, medium, tem, with cobbles; strong odor. 

S 119YS008A1 D 5498. 

r 
RiMAaaa: 

8.5 10.0 Sand, fine to medium; quartz cobbles; odor. 

S 120YS009A1 D 5489, 

Test boring backfilled emd capped with cement 

a: 
w 
o 

o 
o 

o 



L WELL LOG 
LEQQETTE, BRASHEARS & QRAHAM, INC. 

i - CONSULTINQ QROUNO-WATER QEOLOQISTS 

72 OANBURY ROAO 
WILTON, CT. 0 8 8 8 7 

6IPTH iti »»T 

r""- Hicksville, N.Y. 

( 
-«»*" June 2 1 , 1983 
COMPLITIB 

ORiLLiaa 
I eOMVAMV 

Laumem 

I eaiLLiaa Dr iven Cores 
f p MITNOO _ _ ^ _ _ _ _ — ^ _ — . 

AMPLINO S p l i t S p o o n 
MITNOO 

kMPLii R. Lamonica 
lAMINCO • » 

laiNoi Grade (blacktop) 
POINT - _ _ ^ _ _ _ _ _ _ _ ^ - _ _ _ 

I ILIVATION 
J.JP " P . 
WILL eOHITRUCTION 

•cMcia none 
TTPI _ _ _ _ _ _ _ _ _ _ _ 

OIAM.. .•LOT HO.. 

•ITTIMO. 

PROM 

0 

0.5 

2.0 

3.5 

TO 

0.5 

2.0 

3.5 

5.0 

ftWHTR Whitsman. Osronnan fi Hanna 
Occidental Chemical Corp. 
Ruco P i l o t P lan t 

WELL Mft So i l Boring "Z" 

DATE 06/21/83 PAqg 
O l S C R I P T r O M 

Blacktop and trap rock subbase. 

qp ^ PAflea 

Split spoon (001ZS002A1) 

Upper 0.33 foot: stones; silt; clay; 

non-cohesive; stained black; slight oily 

odor. 

Lower 0.66 foot stones; silt; clay;, tem; 

cohesive. 

(spoon driven 1.5 feet; 1.0 feet recovery) 

Split spoon (002ZS003A1) 

Sand, fine to coarse; stones rounded; trace 

of silt. 

S p l i t spoon (003ZS005A1) 

• I Z I 

I . . C A a i a a . 
none 

Sand, f ine t o coeurse; s t o n e s . 

5.0 6.5 S p l i t spoon (004ZS006A1): 

[.. 

Sand, fine to coarse; stones; tem. 

.•uMPiNa TiaT End of boring filled with clay slurry to bottom 

[ 
[ 

OUBATION . 

• TATie WATIR 
LIVIL 

LIVIL 

VIILO. 

• iMAaai : . 

s • 

of broken pavement, with broken a spha l t emd 

s tones on t o p . 

o 
o 

o 



I WELL LOG 
LEQQETTE, BRASHEARS & QRAHAM, INC. 

I C O N S U L T I N Q Q R O U N O - W A T E R Q E O L O Q I S T S 

7 2 O A N B U R Y R O A D 
W I L T O N , C T . 0 8 8 8 7 

TSirnrijmrr 

LOCATIOM . Southwest comer of 

the Pi lo t Plant 
t OAT I -

e O M P L I T I S . 

' OaiLLINO 
{ COMPANY 

November 17, 1983 
R. H. Lauman and 
As sociates, Inc. 

e a i L L i N O 
fy~" MITMOO . 

[ [ . lAMPLINO 
I MITMOO 

Hand auger 

\ - : 

Split spoon 

A M P L I I 
( A M i a i O I T . J . Lennox 

Grade 1̂ -
I aiPiaiMci 
I POINT 
l j I L I V A T I O N 
i . 3 * a . p . 
(WILL eOHCTaUCTION 

•cncia None 
T T P I _ _ _ _ ^ _ ^ _ _ _ i 

Approx. 130 f t . 

rr 
I 

OIAM.. .•LOT HO. . 

• I T T i a a . 

PROM 

0 

0 . 5 

2 . 0 

3 . 5 

5 . 0 

TO 

0 . 5 

2 , 0 

3 . 5 

5 . 0 

6 . 5 

O W N E R W h i t e m a n . Ofit.t»rman g Hanna 
Former OCC Ruco D i v i s i o n 
H i c k s v i l l e . New Ynrlt 

WELL NO S o i l Bor ing Z Reolaeemenf. 

P A T g 2 / 1 7 / 8 4 PAQg 1 QP 1 PAQgS 
OISCRIPTION 

Blacktop and traprock base. 

0 - .1 Sand, fine to coarse, gravel, brown. 

.1 - .4 Clayey sand, silty, black. 

.4 - .8 Sand, silty, brown; some gravel. 

.8 - Sand, coarse emd soma gravel. 

S 109ZS002A1 C 5434. 

0 - .35 Sand, silty, gray with some black. 

.35 - .7 Coarse sand, gravel, brown. 

S 110ZS003A1 C 5435. 

Sand, medium to very coarse, brown; trace of 

gravel. S 111ZS005A1 C 5436. 

Semd, fine to coeurse, brown; little gravel. 

I-
I . 

a C A V I L PACK 
• I Z I 

CACIHO 

S 112ZS006A1 C 5437. 

(Augered soil has strong odor at eUbout 

OCVILOPMIHT. 
6 feet.) 

6.5 8.5 0 - .4 Semd, fine to coarse, brown; trace of 

L 

[ 
r 

gravel . 

e u R A T i o a . 

• TATIC WATIR 
L I V I L 

PWM^ia 
L I V I L 

TIILO. 

.4 - ,8 Samd, very fine to medium, and gravel. 

S 113ZS008A1 C 5438. 

8.5 10.0 Sand, fine to coarse, brown; trace of gravel. 

S 114ZS009A1 0 5480. 

RCMARaa: 

?• 

Test boring backfilled emd capped with cement i^ 
n 
o 
o 

o 



WELL LOG 
LEQQETTE, BRASHEARS & QRAHAM, INC. 

CONSULTINQ QROUNO-WATER QEOLOQISTS 

) -

72 OANBURY ROAD 
WILTON, CT. 0 8 8 8 7 

biPfk iW > » T 

LOCATION . 
North side of plant 
east of Tech. 
Service Lab 

OATI 
COMPLITIB. 

eaiLLiaa 
eOMPABT 

September 2, 1983 
R. H. Lauman S 
Associates, Inc. 

oaiLiiHO 
MITHOO • 

Cable Tool 

PROM 

Grade 

0.5 

TO 

0,5 

2.5 

OWMCR Whiteman, Osterman s Hanna 
Former OCC Ruco D i v i s i o n 
H i c k s v i l l e , New York 

WBLL NO i i ^ 2 _ A 

QATg 0 8 / 2 4 / 8 3 PAQg 1 QP 3 p A Q g a 
O I I C R I P T t O M 

Brown soil consisting of silt and very fine 

sand; no odor. 

Silt, and very fine semd, brown and subemgular 

pebbles. (Split spoon). 

Pebbles emd cobbles; some gravel, very coeurse 

lAMPLINO 
MITMOO 

S p l i t Spoon fi B a i l e 
J . naso 
R. Lamonica 
urads 134.2 re. 

sand and t a n c l a y . ( B a i l e r seunple) 

'AMPLII 
(AMIMie I T . 

Sand, very fine to coarse, tan to brown. 

above MSL 
A-1 137.52 t Z . HSL 
A-2 136.73 ft. MSL 

B I P I H I N e l 
POINT 

f t " 
j iLIVATlOa 
i »P a . p . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
WILL coHCTHucTioN w l r e - w r a p p e d 

•CMCIH . , " ^ 
stainless steel 

pebbles, emd cobbles. (Split spoon). 

10 Cobbles, pebbles, emd very fine to very coeurse. 

TVM 
tan to brown semd. (Bailer sample). 

L 2-inch 10 10 12 
.•LOT HO., 

Sand, very coarse, tan, gravel and pebbles. 

•ITTINO. 

A-2 105 to 112 ft.; 
A-1 54 to 67 ft. BGL 

(Split spoon). 

Gravel, cobbles and very fine to very coarse. t e c 
• I Z I 

t - CAIINO 

Grade 1 
New Jersey* 

10 15 

2-inch stainless 
steel 

tan to brown semd. (Bailer sample) 

OCVILOPMIHT 

A-1 10 hrs. air
lift 

15 17 Sand, very fine to very coarse, tan to brown. 

A-2, 3 hrs. 
and gravel. (Split spoon) 

T~»»""« Tl None 15 20 Gravel, cobbles emd very fine to very coarse. 

tan to brown sand. (Bailer sample). 

[ 
OUBATIOa. A-1 ;a.4fa t t HSL 
•TATIC WATIR A_2 7 8 . 1 5 f t MSL 
LIVIL _ _ ^ _ _ _ _ _ ^ . ^ _ _ _ ^ 

20 22 Semd, v e r y f i n e t o c o a r s e , tem t o brown, and 

FUMPiaa WATIR 
LIVIL 

gravel; some pebbles and silt. (Split 

TIILO. 

A-1 1 ^ A 
A-2 7 gpm 

Portland eenent 
Deep z o n e : 100 t o 80 

spoon). 

20 25 Gravel, pebbles, cobbles, very fine to very 

•CHABBa: 

7 " 

feet. 
Shallow zone: 48 feet 
' UJ ijiddB. 
•Gravel pack -
Btmy zuue r 115 m 101 
feet with addition of 

coarse, tan to brown semd and silt. 

(Bailer sample). 

•X 

o 

o 

25 27 Semd, v e r y f i n e t o v e r y c o a r s e , tam t o brown; 

•veiy J l i i e ' s a n i l jjaLX. 
from 101 t o 100 f e e t , 
Shal low z o n e : 48 t o 
80 f e e t . 

s i l t and g r a v e l ; some p e b b l e s . ( S p l i t ^ 
IJS 

I • spoon) 



Q''VNgp Whiteman. Osterman s Hanna, Former OCC Ruco Division, Hicksville, New '. 

WgLL NQ. Site A PAQE -2 QP 3 pAGs 

OIPTM IN P U T 

PROM TO 

25 

30 

32 

35 

37 

41 

41 

45 

45 

50 

50 

60 

30 

32 

35 

37 

41 

43 

45 

47 

OISCRIPTION 

Sand, very fine to very coarse, tan to brown; gravel and pebbles; some 

cobbles. (Bailer sample). 

Sand, fine to medium, tan; some gravel. (Split spoon). 

Semd, fine to coarse, tan; gravel, and stones; no odor. (Bailer sample 

Gravel and fine to coarse tem, sand and stones. (Bailer sample). 

Gravel and fine to coeurse tem, sand and stones; some iron oxide; 

no odor. (Bailer seunple). 

Gravel emd fine to coarse tem, semd emd stones; some iron oxide; 

no odor. (Split spoon). 

Sand, fine to medium, yellowish-tan; some gravel. (Bailer sample). 

Top 6 inches: Sand, fine to medium, red and tan; trace gravel. 

Middle 6 inches: Sand, fine to medium, tan; trace gravel. 
i 

50 

52 

60 

65 

Bottom 6 inches: Sand, fine to medium, red; trace white clay. 

(Split spoon). 

Sand, fine to medium, multicolored with red, yellow and gray sandy clay 

clayey sand; few *rtiite-gray clay streaks. (Bailer sample). 

Sand, fine to medium, and tan, red, yellow, white, gray, clayey sand ane 

sandy clay. (Split spoon). 

Sand, fine to medium, and tan, red, yellow, white, gray, clayey sand an 

sandy clay. (Bailer sample). 

Sand, fine, tan and red, layers of multicolored (red, white, gray. 

yellow) clay, sandy clay and clayey sand; some fine gravel,, trace 

red silt or clay. -c 
•XI 

o 

o 
-J 
o 



OWNER 

WELk NO. 

wviifomanr Ostftrman s Hanna. Former OCC Ruco Division, Hicksville, New Y 

Site A PAQg 3 OP 3 PAQg 

OIPTH IN P U T 

PROM TO 

65 

70 

72 

77 

87 

90 

92 

106 

109 

I ^ " 

117 

63 

70 

72 

74 

86 

89 

' 

89 

92 

106 

109 

112 

116 

118 

OISCRIPTION 

Sand, fine, tan and red, layers of multicolored (red, white, gray. 

vellow) clay, sandy clay and clayey semd; some fine gravel, trace 

of red silt, clay and large fragments of conglomeratic oxidized 

sandstone. (Bed.ler sample) . 

Sand, fine, some medium and coarse; and streaks fine multicolored 

sandy clay emd clayey sand; some streaks clay. (Bailer sample). 

Sand, fine to medium; some yellow silt. (Bailer sample). 

Sand, fine to medium, trace yellow silt. 

Bottom 1 inch: Multicolored clayey sand. (Split spoon). 

Sand, fine to medium, tan; streeUcs multicolored (red, white, yellow) 

sandy clay, clayey sand and clay, emd iron concreted sandstone. 

(Bailer sanple). 

Semd, fine to medium, tam; streaks white clay, samdy clay and clayey 

sand. (Bailer sample). 

2 to 3-inch layer of clay, light gray with streaks multicolored sandy 

clay. (Bailer sample). 

Sand, fine, tan, streaks light gray clay; some mica. (Bailer sample). 

Sand, fine, tam; some white, trace red clay, sandy clay and clayey •-. 

sand. (Bailer sas^le). 

Sand, fine, some medium, tan; trace vrtiite, some red silt and clay. 2 

(Bailer sample). o 
OJ 
-.J 

Sand, fine to medium, tam; trace red clay. M 

Sand, fine to medium, tam; trace light gray clay. (Bailer sample) 

Clay, sandy clay and clayey sand, black, gray, white, red, interbedded. 

118 

and stiff. 

Bottom of borehole. 

f 



WHITEMAN, OSTERMAN & HANNA 
FORMER OCC PLANTSITE 
HICKSVILLE. NEW YORK 

CONSTRUCTION 
OF MONITOR WELLS AT SITE A 

r 
L 

r 

T 

L 

r 
I 

L 
V 
I 

i. 

L 
C 

LAND SURFACE. 

48 FEET SQL 

84 FEET BQL 

87 FEET BQL 
80 FEET BQL 

100 FEET BQL 

108 FEET BQL 

112 FEET BQL 
118FEET BQL 

STEEL PROTECTIVE 
CASINQ WITH 
LOCKING CAP 

THREADED OR 
FRICTION - FIT CAP 

CEMENT SEAL 

2 - I N C H DIAMETER , WIRE WRAPPED. 
1 0 - S L O T ( 0 . 0 1 0 - I N C H ) , 
STAINLESS STEEL SCREEN 

•8-INCH STEEL CASINQ 
SET TO 118 FEET B Q t ^ t 
8 - INCH STEEL CASINQ 
SET TO 70 FEET BGL # 
2 - I N C H DIAMETER THREADED 

COUPLED. STAINLESS STEEL 
CASINQ FROM TOP OF SCREEN 
TO 2 TO 4 FEET ABOVE QRADE 

PORTLAND CEMENT 

QRAVEL PACK 
(GRADE 1 NEW JERSEY) 

a: 
to o 

o 
o 

o 

NOT TO SCALE 

# A L L CASINGS PULLED 
DURINQ WELL INSTALLATION 

LEQGETTE. BRASHEARS k GRAHAM. INC 



GEOPHYSICAL WELL L 0 6 
LEGGETTE, BRASHEARS & GRAHAM 

CONSULTING GROUNO-WATER GEOLOGISTS 
72 OANBUf l t ROAO 
W I L T O N , CT. 0 6 8 97 

f 
I 

i. 

T ' 

I 

OWNER Whiteman 

LOCATION Forrnar 
Hiclcsvi 

, O s t e m a n fc Hanna 

OCC Ruco Div i s ion P l a n t s i t e 
11a, Naw York 

W6LLNO. A 

DRILLING METHOO . 

oerrH DRILLED 

DEPTH LOGGED _ _ 

DErm SCALE 

LOGGED BY 

Cabla Tool 

U a £ae t 

114 f a a t 

20 f e e t / i n c h 

Robert Lamonica 

QATi ^uq^at 29, 1983 

DRILLER R. II. Lauman t A s s o e i a t a a . Inc . 

REFERENCE POINT Land Surface 

ELEVATION 134.2 f ea t abova mean saa l a v a l . 

CASING 9- inch t o 60 f a a t ; S-lneh to 118 f e e t ; 

HOLE DIAMETER 8- tncn ( inna r eaa ing) 

S t a t i c wa te r l e v e l about SB.S f e e t REMARKS, 
balow 9 rada . 

G A M M A R A Y 

SCALE; 16 counta/sacond/inch 

TIMK CONSTANT; 3 saconda 

LOGGING RATE; 25 faat/minuta 

Incraaalnq Radiation P^> 

Gaol 
ogist's 

Log 



WELL LOG 
LEGGETTE. BRASHEARS & GRAHAM. INC. 

CONSULTING QROUNO-WATER QBOLOQISTS 

72 DANBURY ROAO 
WILTON. CT. 0 8 8 8 7 

"BiFTTnmrr 

O W N E R W h i l - P m a n . Q g i - o i T w a n C W a n n a 

Former OCC Ruco Division 

WELL NO £ i ta_a 

JIAXE Q?^07/g3PA(ae 1 QP 4PAQga 

(.ecATiaa. Front Of parking 

l o t near road 

i lATI 

eoMPviTia. 
September 14, 1983 

oanLiaa 
60W»»aT 

R. H. Lauman s 
Associates, Inc. 

oaauaa 
HITHOe . 

Cable Tool 

lAnaLiaa 
XITHOO 

Bai l e r and s p l i t 

t t M P i f a 
I <AMIHfO a T . 

^ • r i a a M e a 
ro iaT _ 

t {isvATiaa 
i sr a.^. 

J. Naso, R. Lamoniqa, 
C. FrAeke 
Land Surface 
130.5 f t . abcve USl 
B-1 132.65 f t . MSL 
3ml m,f>A i t . . MSL 

WILL COHaTnuCTtOB 
• e a t i a 

[ 
wire-wrapped 
s t a i n l e s s ^ t a e l 

oiAM._^J>-lnch*toT nn- in 

( I T T i a a . 

104-86 f t . ; 
f iq-4q f t 

moM 
_Q 

Grade 

re 
2 

10 

DtsenirTioN 

Topso i l . brown, s i l t , pebbles no odor. 

( S p l i t spoon). 

Gravel, very fine to medium (1/8 to 2 inch), 

round to subemgular, multicolored; and very 

fine to very coaurse, subangular to amgulaur 

tem semd; some brown silt, trace of broken 

bricks emd glass fragments. 

Discheurge > Muddy brown. (Bailer sample). 

Gravel, fine to medium, subemgular quartz; semd, 

very fine to very coarse; brown. 

(Split spoon). 

Gravel, very fine to medium (1/8 to 1 inch), 

»ea 

I 
• I Z I 

Grade 1 New 
Jfirsfty* 

round to sxibangular, v ^ i t e ; some m u l t i -

CAaiae. 

2-inch stainless 

Steel 
colored, and very fine to medium, subemguleL 

B-1 24 hrs. air-
to angular, tan sand; little brown silt. 

B-2 4 h r s . a i r 
l i f t 

Oischeurge - Buff brown. (Bai le r s a a p l e ) . 

f 
[ 

None 10 12 
OATI. 

Semd, very f ine to very coeurse, t an ; g rave l , 
a: 
50 
o 

ouaATiea. 
very f ine t o very coeurse. ( S p l i t spoon) o 

o 
•TATie WATia B—1 7 7 . 8 6 f t MSL 
<••*•>- D a 77i0a f t MCL 

10 15 Gravel, fine to medium, round to subangulaur. 

ti«ik 

multicolored and very coarse to fine, ^ 

T i i L a . 
B-1 1.5 gpm 
B-a a gpm 

emgular, tan sand. 

aiMJtaaa: 

Portland cement -
rieap aanei ao^fi*^ fee-

Discharge • Buff brown. (Bailer sas^le) 

Shallow zone: 44 feei 
tn grade 

15 17 Sand, very fine to very coarse tan; silt; gravel 

•Gravel Pack Setting 
neap 7.fflna- IDA tn fll 

fine to medium; brown. (Split spoon). 

feet, additional 1 f^ot 

pflfflf 
from 80 feet to 81 feet. 
Shallow zone: 70 to 44 
feet. 



OWNBP wvii^otnan^ Qgi-oTTnan c fT^nna ^ former OCC Ruco Dlv is jon , H j c k s v i l l e , New Yo 

WELL NO. g i ^ o H PAGE 2 Q F 4 P A f l g 

OCPTH IN FfIT 

FROW TO 

15 

20 

20 

25 

25 

30 

30 

34.5 

35 

20 

22 

25 

27 

30 

' 

32 

35 

36.5 

40 

ocseniFTioN 

Sand, verv fine to very coarse, an«;ular , tan, and very fine to medium 

(1/8 to 1 inch) round to siibangular, multicolored gravel. 

Discharge > Buff brown. (Bailer sample). 

Sand very fine to very coarse, subangular to anguleu:; gravel, fine to 

medium, rounded; brown. (Split spoon). 

Semd, very fine to very coarse, emguleur, tam, emd very fine to fine 

(1/8 to 3/4 inch), subangular, multicolored gravel; little iron 

oxide. (Bailer sample). 

Sand, fine to medium, trace coarse; trace of silt; brown with gray 

streaks. (Split spoon). 

Semd, very fine to coarse, subangular to emgular, tan and very fine to 

medium, round to subangular, multicolored gravel; little iron 

oxide. 

Discharge - Buff brown. (Bailer sample). 

Gravel, medium to fine; sand, very fine to very coarse; trace of 

silt. (Split spoon). 

Semd, very fine to coarse, subamgulaur to emgular, tan emd very fine to 

medium, round to subangular, multicolored gravel; little iron 

oxide. 

Discharge « Buff brown. (Bailer sao^le). 

Semd, fine to medium; some coarse; gravel, fine; brown; trace of red 

clay. (Split spoon). 

Gravel, very fine to medium, round to subangular, some emguleur, multi

colored, and very fine to very coarse, ^ 
' — • — - — — —̂  n 

emguleur t o subangular , tem, samd. 

Dischaurge * Buff brown. (Bai le r sample) 
o 
o 

^ 1 



QWNBR Whiteman. Osterman & Hanna. Former OCC Ruco Division, Hicksville, New Yo: 

WBLL NQ. S i t e B . , _ _ _ PAGE 3 OF 4 PAQPS 

OIPTH IN FCIT 

raorn TO 

40 

40 

45 

46.5 

45 

50 

50 

55 

60 

42 

45 

46.5 

47 

OlSCaiPTtON 

Sand, fine to very coarse; gravel, fine to medium; brown; trace of 

iron oxide staining. (Split spoon). 

Sand, very fine to coarse, subangular tan and very fine to fine (1/8 to 

3/4 inch), rovmd to subangulaur, multicolored gravel; little brown 

silt. 

Discharge - Buff brown. (Bailer sample). 

Sand, fine to coeurse, brown; trace of gravel; much iron oxide staining 

at 46.3 feet. (Split spoon). 

Sand, fine to medium, gray; trace of silt; trace of clay, gray-white. 

(Split spoon). 

50 

52 

55 

60 

65 

Sand, very fine to fine, buff and gray; some white, red and yellow sandy 

clay. 

Discharge - Grayish-yellowish buff. (Bailer sample). { 

Sand, fine, some medium; trace of silt? trace of clay, gray-white; no 

odor. (Split spoon). 

Clayey sand; sand, very fine to fine, gray, with some white clay with 

little red and yellow streaks. 

Discharge > Buff yellow. (Bailer sample). 

Clayey sand; sand, very fine to fine, gray, with some white clay; trace 

streaks of yellow clayey sand amd iron oxide spots. 

Discharge > Buff yellow. 

Sand, very fine, tan; some grayish-white clay with little yellow clay. 

few samdstone fragments, trace of iron oxide. Grades to very fine. 

tem samd. 

Discharge - Buff brown. 
\.^^ 

>0 Ĉ  

L 



QWNBR wViii-pman. Oa't--erman s Hanna. Former OCC Ruco Div i s ion , H i c k s v i l l e , New Yc 

WPLL NO. S i t e B PAQE 4 p p 4 PAQg 

OIPTH 1 

FNOM 

65 

72 

78 

84 

90 

96 

N FIIT 

TO 

72 

78 

84 

88 

94 

OlSCRIFTtON 

Sand, very fine, tan with little brown silt and trace of muscovite; some 

thin black amd gray clay layers interbedded with gray and little 

oramge (iron oxide) clayey semd. 

Oischeurge > Buff brown. 

Sand, very fine to fine, orange; little bro%m silt, trace muscovite. 

Discharge « oremge. 

Clayey sand, very fine, gray and orange; trace of very fine, black semd 

and muscovite. Discharge grades from buff to gray-brown. 

Sand, very fine, gray-tam; some gray-tem silt. 

Discharge » Grayish-tan. 

Sand, very fine, gray-tan; some gray-tan silt. 

Dischaurge * Gray-tan. 

104 

' 

104.5 

Sand, very fine, buff; little buff silt. 

Dischaurge « tan. 

Bottom of borehole. 

32 
•XI 

O 

O 

o 

o 



WHITEMAN, OSTERMAN & HANNA 
FORMER OCC PLANTSITE 
HICKSVILLE, NEW YORK 

• J 

CONSTRUCTION 
OF MONITOR WELLS AT SITE B 

1 . 

L 

f 
I 
i 

L 
C 
[ 

I I 

LAND SURFACE 

44 FEET BQL 

48 FEET BQL 

88 FEET BQL 
70 FEET BQL 

80 FEET BQL 

88 FEET BQL 

104 FEET SQL 

104FEET BQL 

STEEL PROTECTIVE 
CASING WITH 
LOCKING CAP 

THREADED OR 
FRICTION - FIT CAP 

CEMENT SEAL 

2-INCH DIAMETER . WIRE WRAPPED. 
10-SLOT (0 .010- INCH} , 
STAINLESS STEEL SCREEN 

-INCH STEEL CASINQ 
SET TO 104.8 FEET BQL^t 
8-INCH STEEL CASINQ 
SET TO 70 FEET BQL # 
2-INCH DIAMETER THREADED 

COUPLED' STAINLESS STEEL 
CASINQ FROM TOP OF SCREEN 
TO 2 TO 4 FEET ABOVE QRADE 

PORTLAND CEMENT 

QRAVEL PACK 
(QRADE 1 NEW JERSEY) 

o 

o 
o 

NOT TO SCALE 

# A L L CASINOS PULLED 
OURINQ WELL INSTALLATION 

LEQQETTE, BRASHEARS I QRAHAM. INC. 



i 
GEOPHYSICAL WELL LOS 

LEGCETTE, BRASHEARS & GRAHAM 

CONSULTING GROUNO-WATER GEOLOGISTS 
72 OANBURY ROAO 

W I L T O N , CT. 0 6 8 97 

r 
j 

OWNER _ 

LOCATION , 

Whiteman, Osterman i Hanna 
Pormer Occidental Chemical Corporation 

Plantsite, Hicksville, New York 

B WELL NO. 

DRILLING METHOO 

DEPTH DRILLED 

DEPTH LOGGED 

DEPTH SCALE 

LOGGED BY 

Cable tool 

104 feet 

104 feet 

20 feet/inch 

M. Susca And C. FricK* 

OATB 

DRILLER 

REFERENCE POINT 

Seotember 9, 1983 
R. H. 

Grade 

Lauman 4 Asaociat 

ELEVATION 1 3 0 . 5 f e e c a b o v e mean 

CASINfi 7 0 f e e t 

HOLE DIAMETER , 

of 8 

S-inch t o 104 f e e t 

se4 

9f 

e s , Inc 

l e v e l 

REMARKS S t a t i c water l e v e l about i* .7 f e e t 

below grade. 

t 

Scale: 
Time Constant; 

Logging Rate: 

GAMMA RAY 

5 counts/second/inch 

3 seconds 
25 feet/ninuta 

Xnereaainy Xadlatioa C ^ 

Geol
ogist's 

Log 

•.^.Oi'^oii'.' ' 
,-..0: •.:•.;•: 

l — • - ^ . • • ^ : 

•i^^h] 

-4« 

- M 

-a€' 

-4Q 

-«S 

- « * 

- M 

• « 0 

-»«€• 

- « € • 

i « CLAY 

SILT 

SANO, FINE 

SANO, MEDIUM 

SANO, COARSE 

GRAVEL 

^ COBBLE ^ 

SCREEN 
SETTINQ 

•v 
O 

o 
o 

VD 



I WtLL LUU 
LEGGETTE, BRASHEARS & GRAHAM, INC. 

I CONSULTINQ QROUNO-WATBR QEOLOQISTS 

^ 72 OANBURY ROAO 
WILTON, CT. 0 8 8 8 7 

6I>TI« M m t 

teCATIOH . Behind building 2 

near shallow sump 

OATI 
'eoMPvtTie. September 23 , 1983 

l: 
eeiLLMe 
COUrAMT 

R. H. Lauman & 
Assoc ia t e s , I n c . 

OMIILIM* 
MtTMOa . 

Cable Tool 

PROM 

4 

TO 

8 

OWNER-

WELL NO. 

Former OCC Ruco Division 
H i r V g y - i n o . MOM Vr^^V 

Sitft Q 

J I A I E 0 9 / 1 0 / 8 3 P A Q E I Q P 4 P A f l P 8 
piseniPTtoM 

Cobbles, round, multicolored and verv coarse to 

verv fine, subangular to round, multi

colored gravel; some verv coarse to very 

fine, t a n sand. 

Dischaurge - Muddy t a n . 

) lAM^ktne 
l .ISTMOO 

Bailer and split 
spoon 15 Sandy very coarse to very fine, tim ̂ md very 

ISAM^VIS 
T XAMiaia ST. 

i rOIMT . 

T ' t i ivATioa 
or a.p. 

C. Fricke 
Land surface 
133.3 ft. above MSI 
C-1 135.62 ft. MSL 
C-2 135.60 ft. MSL 

coarse to very fine, sxiJsangular to round. 

multicolored gravel; little very fine. 

multicolored cobble. 

f"".";;!""'"'" wire-wrapped Dischaurge •> Muddy tan. 

t eiAH., 
2-inch 

.thOT ae.. 
10 15 20 Gravel, very fine, amgulaur, multicolored, and 

tsTTiae. 

50 to 70 ft.; 
114 t n 124 ft. very fine to medium, tan sand; some rounded 

t 
G r a d e 1 aaAvsL »AC« ^ ' • " " ^ * 

•iza New Jersey* 
mul t ico lored cobbles and coaurse, rounded 

CAsiae. 

2-inch 
stainless steel 

to subangular multicolored gravel. 

C-1 11 hrs. airlifi 
4h hrs. bailee 

Discharge > Muddy taui. 

C-2 6h hrs. airlifi 20 25 Sand, very fine to medium, tan and very fine 

pvmpma TiaT 

O A T t . ^ 
None amgulau: multicolored gravel; some medium, 

OUMATIOa. 
STibamgulaur, mul t i co lored grave l euid coa r se , 

L 
f 

C-1 78.68 f t . MSI 
l i t " ' * * " * C-2 77.69 f t . MSI 

t a n samd; l i t t l e mul t i co lo red quar tz 

pvMMae »ATiR 

C-1 1 g ^ ^ 
C-2 6 gpm 

cobbles , t r a c e s i l t . 

Dischairge • Cloudy t a n . 
r iSLS . 

25 
••MANKS: 

Portland cement -
Deep zone: /4-i03 
Shallow zone: 42.5-g]i|ade 
"Gravel pacx setting 
Deep zone: 103-124 
snaixow zone: IJ^-A'2. 

30 Sauid, very fine to coarse, tan and very fine to 

fine rounded multicolored, gravel; trace 

brown s i l t . 

r Dischaurge: Cloudy brown. 
n 

o 
o 

r ' o 

oo 
o 



OWNER whii-oman. Osterman s Hanna. Former OCC Ruco Div i s ion , H i c k s v i l l e , New Y' 

WELL NQ. s^i-*^ r. PAQE 2 p p 4 p A Q g 

O t ^ T H IN F M T 

FROM TO 

30 35 

OKSCRIPTIOM 

Sand, verv fine, some very coarse, tan and very fine to fine rounded 

to subangular, multicolored gravel; trace brown silt. 

Discharge - Muddy brown. 

35 38 Sand, very fine to very coarse tan amd very fine to medium, subangular 

to amgulaur, multicolored gravel; some angular oxidized samdstone 

fragments, little brown silt. 

Dischaurge • Muddy oramge-brown. 

38 40 Gravel, very fine to medium, angulaur, multicolored, and very coarse. 

tam sand; some oxidized sandstone nodules, little silt. 

Discharge • Orange-brown. 

40 45 Gravel, very fine to fine, subangular to angular, multicolored and very 

! fine to very coarse, tam sand; some oxidized sandstone nodules; 

1 little silt. 

Discharge > Muddy brown. 

45 50 Sand, very fine to fine, angular tan; little brown silt and 1-inch to 

1 1/2-inch layers of very fine to fine orange clayey sand with 

1/8-inch layer oxidized sandstone interbedded, trace very fine sub

angulaur white gravel. 

Discharge - Buff-brown. 

50 Sand, coarse to very fine, gray; some gray and black (oily sheen) claye-. 

sand; mild odor. 

Discharge • Gray. 

50 55 Samd, very coarse to very fine, oramgish-tan; some orange, gray, white 

and red interbedded clayey sand and samdy clay. 

Dischaurge > Muddy brown. O' ĉ ^ 

^^ 

\ ^ 



O W N E R Whitem;tn. Osterman s Hanna. Former OCC Ruco Div i s ion , H i c k s v i l l e , New Yc 

WELU NQ. Si i f i_£ PAQE 3 OF 4 PAQP 

OCPTH IN PtUT 

r n o u ro 

55 

60 

65 

70 

80 

85 

55A 

55B 

60 

65 

70 

80 

85 

90 

OISCniPTION 

Sand, medium to very fine, gray; some gray, little yellow and trace 

red clav and sandy clay interbedded with white and black clayey 

samd; fishy odor. 

Discharge - Gray. 

Sand, coarse to very fine, gray and black, gray, and red, some 

yellowish-tan interbedded sandy clays. 

Dischaurge « Gray. 

Clay, amd sandy clay, gray, yellow, black, white and orangish-red. 

interbedded; some fine to very fine gray sand; chemical odor. 

Discharge • Gray. 

Sand, very fine, some very coaurse and gray; little (interbedded) gray 

and black clay with yellow samdy clay. 

Dischaurge > Gray. 

Sandy, very fine to fine tan and interbedded white, yellow, red, orange 

and trace pink, clay. 

Discharge - Grayish-tan. 

Clay, gray; little very fine, gray clayey sand; trace oxidized sand

stone nodule*. 

Discharge • Gray. 

Clay, gray; soae orange, red and gray sandy clay, few oxidized sandstone 

nodules. 

Discharge • Graytan. 

Sandy clay, very fine sand, buff brown with gray clay; trace nodules 

of sandstone. 

Discharge • Buff-brown. •̂̂ '̂ :^ 

^̂ ^̂ ^ 

M r^?> ̂ ^ 



OWNER Whiteaan. Osterman s Hanna. Former OCC Ruco Division, Hicksville, New Yc 

WELL N O . S i t e C P A Q E 4 Q p 4 P A Q S 

0«PTH 1 

rnet t 

90 

104 

108 

115 

122 

M FliT 

TO 

104 

104 

108 

114 

120 

124 

124.5 

OISCRIPTION 

Samdy clay, interbedded layers gray, yellow amd black; some very fine. 

tan sand amd tan clay. 

Clayey samd, very fine, buff-gray. 

Sand, very fine, buff to gray and gray clay; few lenses of gray samdy 

clay. 

Discharge - Buff to gray. 

Sand, very fine, gray and gray clay. 

Discharge - Buff-gray. 

Sand, very fine, buff-gray; some gray clay. 

Dischaurge • Buff-gray. 

Sand, fine, tan; some silt. 

Bottom of borehole. 

S3 

=> 
o 
f-J 

o 
Co 

Co 



WHITEMAN, OSTERMAN & HANNA 
FORMER OCC PLANTSITE 
HICKSVILLE. NEW YORK 

CONSTRUCTION 
OF MONITOR WELLS AT SITE C 

r-

1 
L 

r 

i 

L 

L 

LAND SURFACE. 

42.5 FEET BQL 

50 FEET BQL 

70 FEET BGL 
74 FEET BQL 

103 FEET BQL 

114 FEET BQL 

124 FEET BQL 
124 FEET BQL 

STEEL PROTECTIVE 
CASING WITH 
LOCKING CAP 

THREADED OR 
FRICTION - FIT CAP 

CEMENT SEAL 

2 - I N C H DIAMETER . WIRE WRAPPED, 
1 0 - S L O T ( 0 . 0 1 0 - I N C H ) , 
STAINLESS STEEL SCREEN 

8 - I N C H STEEL CASINQ 
SET TO 124 FEET B Q L * 
8 - I N C H STEEL CASINQ 
SET TO 70 FEET BQL # 
2 - I N C H DIAMETER THREADED 

COUPLED ' STAINLESS STEEL 
CASINQ FROM TOP OF SCREEN 
TO 2 TO 4 FEET ABOVE GRADE 

PORTLAND CEMENT 

QRAVEL PACK 
(QRADE 1 NEW JERSEY) 

o 
o 

NOT TO SCALE 

1 
# A L L CASINGS PULLED 

DURINQ WELL INSTALLATION 
LEQQETTE. BRASHEARS I Q R A H A M , I N C 



WELL LOG 
LEGGETTE, BRASHEARS & GRAHAM, INC. 

C O N S U L T I N G Q R O U N O - W A T E R Q E O L O Q I S T S 

I , - . 

7 2 D A N B U R Y R O A O 
W I L T O N . C T . 0 8 8 8 7 

aiPTu Iti H I T 

LOCATiea. In shallow sump 

north of building 2 

DATS 
eOMPLITIB. 

B a i i i i a e 
i.COMaANT 

Ju ly 8, 1983 
R.H. Lauman & 
Associates, Inc. 

PROM 

0 

TO 

2 

OWNER Whiteman. Osterman 5 Hanna 
Former OCC Ruco Divis ion 
H i c k s v i l l e . New York 

W E L L NO. Test Boring C 

DATP 1 /13 /84 PAQ6 1 QP 2 PAQP« 
ossciiiprroN 

Sand, very fine to medium, white and brown. 

(Split spoon) 

Sand, very coarse, tan; gravel, medium to coarse, 

amgular to subangular quartz; no odor. 

** oaiLuae 
WSTHOO • 

Cable tool - 6 inch 
Split spoon 
amd Bailer. 

(Bailer sample). 

^<AMai.iae 
MITNOO _ 

f~i».aiis 
I AMINtO • • . 

Sand, fine to very coarse, brown; gravel fine to 

J. Naso to medium; no odor. (Split spcson) 

Sump bottom 10 12 Sand, medium to coaurse, with some fine, tan; 

V.CVATIO« 
'OF a.a. 

127.4 ft. above MSI gravel, fine to very coarse; slight odor. 

WtVL eONSTauCTION 
_.. senna None 
1 Ttat _ _ _ _ _ ^ . ^ 

(Split spoon) 

10 15 
.stoT ae.. 

Gravel, fine to very coarse; samd, fine to very 

t i T T i a e . 
coaurse, t a n . (Bai le r sample) . 

aaAv i k PACs 15 17 Gravel , f ine t o very coa r se ; l a rge subangular 

CASiae. 
pebbles; sand, fine to very coarse; trace 

of clay, gray. (Split spoon) 

15 20 Gravel, medium to very coarse; samd, fine to 

L 
very coarse; trace of clay, white and gray. 

DATS. 

OUMATIOM r 
^ »TAT»e wATie g r a d e 

(Bailer sample). 

48.6 £t. below 
20 22 Sand, coarse to very coarse with some fine, tan; 

gravel, fine to very coarse, amgulaur to sub-
klVK 

angulaur q u a r t z ; t r a c e of c l a y , r ed . ( S p l i t 
Yiato. 

6-inch casing with- spoon) 
> -HlMAaas:, 

drawn and test 25 27 Samd, very coarse to fine, tan; gravel, fine to 

boring grouted to medium; trace of clay, red, white, gray. 

surface. (Split spoon) 

58£0 100 DHH 



QVYNER Whitemam, Osterman S Hanna, Former OCC Ruco Div i s ion , H i c k s v i l l e , New Y 

WELL NQ. Test Boring C 
PAQE ^ QF PASS 

OBPTH 1 

FNOM 

30 

30 

35 

35 

40 

40 

45 

47 

50 

52 

N reiT 

TO 

32 

35 

37 

40 

42 

45 

47 

OeSCRIPTION 

Sand, fine to coarse, brown; gravel fine to medium; iron oxide staining 

at 32 feet. (Split spoon). 

Gravel, fine to very coaurse, angular to subangular cjuartz; sand, fine t 

very coarse; iron oxide staining. (Bailer sample). 

Sand, fine to medium, tan to white; gravel, fine to coarse; brown; no 

odor. (Split spoon). 

Sand, medium to very coarse with some fine; tan. (Bailer sample). 

Sand, fine to coarse, tan to gray; trace of clay, gray. (Split spoon). 

Sand, fine to medium, with some very fine, tan. (Bailer sample). 

Sand, fine to medium, with some very fine, tan; trace of clay, gray; no 

odor. (Split spoon). 

50 

52 

54 

Sand, medium to coarse, some fine, gray; some gravel; pieces of clay. 

brown. 

Top 6 inches: Sand, very fine to medium, with some coarse, light gray; 

streaks of clay, red, gray, tan. 

Bottom 6 inches: Sand, very fine to medium, dark gray; trace of clay 

and silt, gray. (Split spoon). 

Sand, very fine to medium, gray-green; clay, white, gray, yellow. 

(Split spoon). 

^ 

o 

o 
o 
(—1 

o 
Co 



WELL LOG 
LEGGETTE, BRASHEARS & GRAHAM, INC. 

CONSULTING QROUNO-WATER QEOLOQISTS 

r 
72 OANBURY ROAO 
W I L T O N . CT. 0 8 8 8 7 

BIfTU 11̂  PUT 

LOCATiea N n r t . h n f f i r t» w a t a r 

t anks , 30 f ee t from 
.£S£L£S 

! OATI 
eeuPt Augus t 1 6 , 1983 

i: 
oaiLiiae 

. coMaAav 
R. H. Laumam & 
Assoc ia t e s , Inc . 

oaiLLiae 
MfTHOO . C a b l e Too l 

ji- 4AMPtiae 
MITNOO f 

S p l i t Spoon S Ba i lee 

I AMatii 
I lAMIMIO I T . 

f a iMa iae i 

R. Lamonica 

Li>eiar 

Grade 130.1 ft. 
above MSL 

aivATiea 
or tt.p. 

D-1 132.37 f t . MSL 
D-2 132.22 f t . MSL 

[wtki, coaaTMucTioN wire-wrapped 
J*;j"" s t a i n l e s s s t e e l r 

L 
OIAM.. 2-inch SLOT ao., 

10 

• i T T i a e . 

86 t o 91 f t . ; 
4*! f n Fi'y f f 

rnoM TO 

_2_ 

10 

OWNBR TJhiiiiaman, n g t a n n a n e Hanna 
Former OCC Ruco D i v i s i o n 
M i c k g v i l l e , Naw Yark 

WELL NO. SitA-D 

-DIAI£ nfl/Ti /a-> PAGE ^ OP •» P A Q P S 
OSSCHIPTION 

^ f o o l - 1-npcr»n 

A - i n e h l a y s r l a f ( » x . 

Sand I s41t. gtonw and qravsl. ̂ an. 

(Above material from shoveled hole) 

Sand, fine to coarse, tam; stones, gravel, amd 

silt; some gray silty clay soil. (Bailer 

sample) 

Samd, fine to coarse, tam, stones, gravel amd 

silt; no odor; grades from tan to redder 

tan. (Split spoon) 

Stones; gravel, fine to coarse, tam sand and tan 

silt. (Bailer sample). 

• IZI 

CASiae. 

Grade 1 
New iTprswy* 10 12 Gravel, and fine to coarse, tan sand; trace silt; 

2-inch 
trace gray clay at tip of both spoons. 

D-1 2 hrs. airlift 
T^ hr«i. hailgr (Split spoon). 

D-2 4 hrs. airlift 10 15 Gravel, stones, and tan sand; trace silt. 

None 
• ATI. 

(Bai ler s a n p l e ) . 

[ 
15 17 

euaATioa 
D-1 77.64 f t . MSL 

•TATie WATIIL^ _ __ . _ _^ „ _ _ 
iivit D-2 77.48 ft. MSL 

Sand, fine to coarse, tam; gravel, and stones; 

trace silt. (Split spoon). 

»UH^N« WATIN 
LIVIL 

17 20 Gravel, stones, and fine to coarse, tan samd; no 

Till*. 

D-1 1 gpm 
D-2 4.5 gpm 

odor. (Bailer sample). 

'aiMANCI:. 

Cement -
Deep zone: 81.5 to 65 20 22 Sand, fine to medium, some coarse tan, gravel. 

Shallow zone: 
grade. 

41 to 
amd stones; trace silt; no odor. (Split 

r •Gravel pack settings-
-D«ep-ao4M4—A3,*&-te>-a4-

spoon). 

feet. 

65 feet. 

K̂ ^ 
^ 

Ĉ  
N ^ 

.'ô  
V-" 



Q ^ N C f t rJV i<<-nmi .n , n c t a i - m a n r. H a n r ^ a •ffny-mtty n c r B n o n n i r H s i o r i f H i e k s V J l l e . NeW YO 

WEUL NQ. 0 PAQE 2 QP 3 PAQg 

OIPTH IN FtgT 

FNOM TO 

77 

->«; 

?7 

30 

32 

35 

35 

38 

40 

42 

45 

-)« 

•>7 

-̂n 

32 

35 

37 

37 

40 

42 

45 

47 

OISCNIPTION 

r .T^v^\ . stones, and fine to coarse sand; trace silt; layer of silty clay 

with sand and stones; 3 to 4-inch concretions of iron oxide and 

staining on guartz grains. (Bailer sample). 

Sand, fine to coarse; trace gravel. (Split spoon). 

Gravel; fine to very coarse tan sand, and stones; some iron oxide con

cretions, trace silt amd mica; faint odor. (Bailer sample). 

Top 7 inches: Gravel, amd fine to coarse sand, with iron oxide 

concretions. 

Bottom 5 inches: Sand, fine to medium, tan with trace layer of red and 

vrtiite clay. (Split spoon). 

Gravel, and fine to medium, tan sand, with trace layer of red and 

white clay, iron oxide concretions. (Bailer sample). 

Sand, fine to coarse; trace gravel and pink clay. (Bailer sample). 

Top 10 inches: Sand, fine to medium, tam; trace silt. 

Bottom 5 inches: Sand, fine to medium; trace silt and red clay; no 

odor. (Split spoon). 

Sand, fine to medium; some red and white clayey sand, trace of silt and 

gravel; no odor. (Bailer sanqple). 

Top 5 inches: Sand, fine to medium, some coarse; trace red silt. 

Bottom 5 inches: Sand, fine to medium, some coarse; trace of red silt 

amd red clay in matrix. (Split spoon). ^̂  

4> -

V ̂^ 

.v^ 



Vyg^t- NQ. <ii.ta P PAQE T QF •< PAGe: 

OIPTM IN F U T 

FNOM TO 

45 

50 

52 

54 

55 

57 

60 

62 

64 

65 

67 

73 

77 

80 

85 

85 

90 

50 

52 

54 

55 

57 

DESCRIPTION 

Samd, fine to medium, multicolored, and red, white and yellow clay, 

sandy clay amd clayey sand. (Bailer saunple). 

Sand, fine to medium, tam, and red and white clayey sand, fine to 

medium, 1-inch streaks white sandy clay and clay; no odor. (Split 

spoon). 

Sand, fine to medium, tan with gray, red and yellow sandy clay, clayey 

sand amd solid clay streaJcs. (Bailer sample) . -E 

Samd, fine to medium, tam. (Bailer sample). 
o 

Sand, fine to medium, tan. (Split spoon). 2 

60 1 Sand, fine to medium, tam; trace red clay. (Bailer sample). o 

62 
00 

Samd, fine to coarse, tan; some red clay. (Bailer sample). '̂o 

64 Sand, fine to medium, tam; some gray clayey samd. (Bailer sample). 

65 1 Samdy clay, light gray; some iron oxide and tam sand. (Bailer sample). 

67 Sand, very fine to fine, light gray to buff white, and silt; trace 

gray clay. (Bailer sample). 

73 

77 

80 

85 

87 

90 

95 

Silt, and very fine, light gray to gray sand; trace yellow and gray 

clay. (Bailer sample). 

Silt, yellow; very fine, gray sand, and gray and yellow clay. (Bailer 

sample). 

Silty clay, gray, some yellow and tan. (Bailer sample). 

Silty clay, gray, some yellow and tan. (Bailer saa^Jle). 

Samd, very fine to medium, red to tan, amd silt. (Split spoon). 

Samd, very fine to medium, red to tam and silt. (Bailer sample). 

Samd, very fine to coarse, tan, amd red and gray clay. (Bailer sample). 

95 100 S i l t y c l a y , reddish-brown; some very f ine t o medium sand. 

100 Bottom of bo reho le . 



WHITEMAN, OSTERMAN & HANNA 
FORMER OCC PLANTSITE 
HICKSVILLE, NEW YORK 

CONSTRUCTION 
OF MONITOR WELLS AT SITE D 

r 

[ 

I 

r 
r 

LAND SURFACE 

4 1 FEET BGL 

45 FEET BQL 

88 FEET BQL 
88 FEET BQL 

81 .8 FEET BQL 

88 FEET BQL 

8 1 FEET BQL 

91 FEET BQL 

STEEL PROTECTIVE 
CASING WJTH 
LOCKING CAP 

THREADED OR 
FRICTION - FIT CAP 

CEMENT SEAL 

>Vr*.'v'**V*v»'... 

NOT TO SCALE 

2 - I N C H DIAMETER , WIRE WRAPPED. 
1 0 - S L O T { 0 . 0 1 0 - I N C H ) . 
STAINLESS STEEL SCREEN 

8 - INCH STEEL CASINQ 
SET TO 91 FEET S Q L * 
S - I N C H STEEL CASING 
SET TO 88 FEET BGL # 
2 - I N C H DIAMETER THREADED 

COUPLED. STAINLESS STEEL 
CASINQ FROM TOP OF SCREEN 
TO 2 TO 4 FEET ABOVE GRADE 

PORTLAND CEMENT 

GRAVEL PACK 
(QRADE 1 NEW JERSEY) 

1 

o 
o 

« A L L CASINGS PULLED 
DURING WELL INSTALLAT ION 

LEQQETTE, BRASHEARS A GRAHAM, INC 



GEOPHYSICAL WELL L 0 6 
LEGGETTE. BRASHEARS & GRAHAM 

CONSULTING GROUNO-WATER GEOLOGISTS 

72 O A N B U R Y ROAO 

W I L T O N . C T 0 6 8 9 7 

»• 

r 
I , 

;• 

L 

OWNER Whitaman, O s t a m a n i Hanna 

LOCATION Pofiner OCC Ruco O i v i a i o n P l a n t s i t i . 

WELL NO. D 

DRILLING METHOO 

DEPTH DRILLED 

DEPTH LDCGED _ 

QEPTH SCALE , „ 

LOGGED BY 

r ; , h 1 « T<r,n1 

91 f e a t 

01 tmtt i-

John Naao. J r . 

DATE August 16 

DRILLER B H. 

REFERENCE POINT . 

ELEVATION H Q . 

CASINfi 67 faae 

1983 

1 tmmt »Hav» mm»n <«a 

o f 8 - i n e h ; 91 f a a t o f 

TTJP 

l e v i . 1 . 

6- inch 

HQLSDIAMeTER S-i,n=^^ t p <»1 fe«e 

REMARKS S t a t i c wa ta r l a v a l i a about ss f a a t 

balow grada. 

G A M M A R A Y 

SCALE; 

TIME CONSTANT: 

LOGGING RATE! 

7.5 counta/sacond/inch 

S saconda 

2S faat/minuta 

Gaol-
oqist's 

Log 

Increasing Radiation ^ ^ > 

d i ' D * ' . •• 

•:.'Jjj±i-:'' 

?^?jm 

-a^ 

-*» 

- 5 < ^ 

-6« ' 

•^?o 

-6Q 

^4y 

• 4 t » 

^^r»~ 

. v." 

CLAY 

SILT 

SAND, FINE 

SANO, MEDIUM 

SANO, COARSE 

-
-

-

r f al GRAVEL 

gcYd COBBLE 

SCREEN 
SETTING 

50 
O 

O 
o 

o 
OJ 



i WELL LOG 
LEGGETTE, BRASHEARS & GRAHAM, INC. 

I CONSULTING QROUNO-WATER QEOLOQISTS 

72 OANBURY ROAO 
W I L T O N , CT. 0 8 8 8 7 

6I>TW lU H I T 

kOCATIOH. Between sump No. 3 

and s to rage shed 

' r o A T t 

I COMVl tT IB . 

OaiLLMC 

i eeuvAMV _ 

August 10, 1983 
R. H. Lauxnan S 
Assoc ia t e s , Inc . 

PROM 

.6 

oauLiHa 
uaTHOD . 

Cable Tool 

1 " -AM^ l lS 
XAMiaaO ST. 

SAMPiina 
MtTNOe 

^OIHT 
»ea 

(LCVATiea 
or a.». 

WILL eOMSTnUCTIOH 
scatiN 
TVM ^^____ 

Split Spoon & Bailqr 
R. Lamonica ana 
J. Naso 
Grade i.<!y.i tt. 
above MSL 
K-l iii.yb t t . HSL 
E-2 131.68 ft. MSL 

wire-wrapped 

Stainless steel 

2-inch 10 
.SLOT NO.. 

SITTIMa. 

46 - 66 f t . ; 
75 - 90 f t . 

2 . 0 

4 . 0 

TO 

.6 

2 . 0 

4 . 0 

5 . 0 

OWNER Whiteman. Osterman s Hanna 
Former OCC Ruco Division 
Hicksville, New York 

WELL NO.- Site E 

PATg 06/23/83 PAGE I P F 4 p A a g a 
D l t C H I P T I O N 

Sand, very coarse to medium with some fine, tan 

strong paint-like odor. 

Sand, medium to fine with some very fine, dark 

brown; very strong paint-like odor. 

(Above material from shoveled hole and 

split spoon (1.6 - 1.5)) 

Sand, medium to coarse, light teui, and medium 

to coarse with some fine gravel. (Bailer 

sample) 

Gravel, medium to coarse, and medium to very 

coarse, with some fine; tan and gray sand; 

silt; rubber-like material, very strong 

aaAvcL PACK 
t i z a 

Grade 1 
New Jersey* 

odor. (Bailer sanple). 

CAaiHa 

2-inch 
s t a i n l e s s s t e e l 

5.0 6.5 Sand, coarse to very coarse, with some medium 

E-1 14 hrs. bailer 
Ts hrs. bailer 

and fine, light brown to tan; gravel, and 

E-2-6 hrs. airlift silt. (Split spoon) 

•""""• " " None 6.5 10.0 Gravel , well-rounded; s t ones ; emd f ine to very 

coaurse, tan-brown sand. (Bai ler s a n p l e ) . 

r aUH ATION. 
E-1 77.40 f t . MS' 

' - ! I « ' * " ' * E-2 77.31 f t . MS], 
lO.C 11.S Sand, f ine t o medium, some coa r se , tan-brown; 

puMPiae WATia 

E-x X gp"*" 
E-2 2 gpm 

""•* caa^hc 
90-103 feet 

gravel and small stones. (Split spoon). 

11.S 15.0 Sand, fine to very coarse tan-brown; well-

rounded, gravel and stones. (Bailer sample 

r 
I r 

• tMANca: 
u - 6 5 . ; 5 f e e t 
42 .8 -g rade . 

15.0 17.0 Sand, f ine t o coarse tan-brown; wel l - rounded, 

ScUid pacli ' 
Deep zone; 
fueL. 

90 to 71 
gravel emd stones, trace of white clay 

Shallow zone: 65.75 
and silt. (Split spoon). 

0 ,̂ ^ 
LU 4'2.9 fBBL. 
Stick-up -
Shallow: 2.7 feet. 
Deep: 2.4 feet. 

^0^ 

V^^ 
<5 



OWNER Whiteman, Osterman s Hanna, Former OCC Ruco Division, Hicksville, New Y, 

WELL NQ. S i t e E PAQE ^ QF ^ PAQg 

OCPTH IN P M T 

rmott TO 

17.0 

20.0 

22.0 

25.0 

27.0 

30.0 

32.0 

35.0 

37.0 

40.0 

42.0 

44.0 

20.0 

22.0 

25.0 

27,0 

30.0 

OISCRIPTION 

Stones, (1-inch to 3-inch), rounded gravel and fine to very coarse. 

tan, sand. (Bailer sanple). 

Gravel; well-rounded, quartzitic stones amd fine to very coarse, brown 

sand. (Split spoon). 

Gravel; well-rotinded, cpiartzitic stones and fine to very coarse, brown 

sand. (Bailer sample). 

Gravel; well-rounded, quartzitic stones and fine to very coarse, brown 

sand. (Split spoon). 

Gravel, fine to very coarse; 1-inch rounded quartzitic pebbles and 

fine to very coarse, tan' sand. Discharge « Orange-rust. (Bailer 

32.0 

35.0 

37.0 

40.0 

42.0 

44.0 

45.0 

sample). 

Sand, fine to very coarse, light tan to tan; trace white, red and gray 

clay and fine gravel. (Split spoon). 

Sand, fine to very coarse, tan and fine to very coarse, subangular 

quartz gravel; rust. (Bailer sample). 

Sand, very fine to coarse, and fine to medium, brown; gravel; changing 

to whitish-tan gravel at 36.7 feet; trace white and gray clay tn 

tip sample. (Split spoon). 

Sand, fine to very coarse, tan; brown to orange silt and fine, sub-

angular quartz gravel; (Bailer sample). Discharge - orange-red. 

Sand, fine to coarse, tan to light gray; trace gray clay. (Split 

spoon). 

Sand, fine to very coarse, tan and light gray, and silt. (Bailer sample 

Sand, fine to medium, gray, and gray and yellow clay (dries to tan). 

(Bailer sample) 
Ô  
i^ 

\.̂  
N«:> 

"̂̂  f̂ ^ 



OWNER Whitemem, Osterman & Hanna, Former OCC Ruco Div i s ion , H i c k s v i l l e , New Y 

WgLL NO. Site E PAQE ^ QF ^ PAQg 

DEPTH IN FIIT 

FaOM TO 

45.0 

47.0 

48.0 

50.0 

50.5 

52.5 

54.0 

56.0 

59.5 

61.5 

64.0 

65.6 

47.0 

48.0 

50.0 

52.0 

52.5 

oescaiPTiON 

Sand, fine to medium, gray, angular to subangular; trace gray clay. 

(Split spoon). 

Semd, fine to coarse, angular to subangular, gray; some gray emd white 

clay. (Bailer sample). 

Sand, fine to coarse, gray; some gray clay; oily sheen, very strong 

odor of oil and chemicals. 

Sand, fine to medium, some coarse, gray; 1-inch lens gray clay; sheen 

and odor. (Split spoon). (Moved off-site July 1, 1983 - retumed 

July 20, 1983). 

Sand, fine to medium, gray and white bemded; some clay emd silt; top 

1-inch oily with strong odor; sample color getting lighter with 

54.0 

* 

56.0 

59.5 

61.5 

64.0 

65.0 

76.6 

depth; odor throughout; dry. (Split spoon). 

Sand, fine to medium, gray; sorae tan, plastic clay. (Beiiler 

sample). 

Sand, fine to medium, gray; some clay and silt. (Split spoon). 

Sand, fine to medium, light gray, quartzitic; trace biotite mica; oily 

sheen and strong odor, which appeaurs to be getting weaker with 

depth; occasional clay and silt luaqps. (Bailer sample). 

Sand, fine to medium, gray; trace silt and clay. (Split spoon). 

Semd, medium to very coarse, some fine, gray; strong odor; no oily sheer 

Sand, medium to very coaurse, some fine, gray; few lumps gray clay and 

samdy clay. (Bailer sanple). 

Sand, fine to very coeurse, gray; silt; fine gravel; slight odor. 

(Bailer sample). ^ 
o 

O 
Co 
'O 



OWNER Whiteman, Osterman S Hanna, Former OCC Ruco Division, Hicksville, New Yo: 

WeUL HQ. S i t e E PAQB4 p p 4 p^^pg 

OIPTH 1 

FHOM 

70.0 

72.0 

74.0 

80.0 

81.7 

83.7 

N FIIT 

TO 

72.0 

74.0 

80.0 

81.7 

83.7 

103 

103.3 

OESCRIFTION 

Sand, very fine to coarse, gray, and silt; odor. (Bailer sample). 

Sand, very fine, light gray, and silt. (Bailer sample). 

Samd, very fine to fine, with some mediim, gray to light gray, and silt; 

trace gray clay; odor. (Bailer sanple). 

Sand, very fine to fine, gray; silt; clay; odor. (Bailer sample). 

Sand, very fine to fine, gray; silt; clay; odor. (Split spoon). 

Sand, very fine to fine, gray; clay; silt; slight odor. (Bailer 

sanple). 

Bottom of borehole. 
_ , . . . . . _ . . _ . _ , . _ , „ _ , — , 

. 

1 
1 
j 

•n 

* 
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WHITEMAN. OSTERMAN & HANNA 
FORMER OCC PLANTSITE 
HICKSVILLE, NgW YORK 

CONSTRUCTION 
OF MONITOR WELLS AT SITE E 

1 

LAND SURFACE 

42.8 FEET BGL 

48 FEET BQL 

88 FEET BQL-
88.8 FEET BQL 

71 FEET BQL 

78 FEET BQL 

80 FEET BQL 
80 FEET BQL' 

103 FEET BQL 

4(ALL CASINGS PULLED 
DURINQ WELL INSTALLATION 

- S T E E L PROTECTIVE 
y ^ CASING WITH 

LOCKINQ CAP 

THREADED OR 
FRICTION - FIT CAP 

CEMENT SEAL 

PORTLAND CEMENT 

2 - INCH DIAMETER THREADED. 
C O U P L E D . STAINLESS STEEL 

CASINQ FROM TOP OF SCREEN 
TO 2 TO 4 FEET ABOVE QRADE 

1 2 - I N C H STEEL 
SET TO 80 

CASINQ ^ 
FEET B G L * 

8 - I N C H STEEL CASINQ 
SET TO 88 FEET SQL * 

8 - I N C H STEEL CASINQ 
SET TO 103 FEET BGL 1^ 

2 - I N C H DIAMETER . WIRE WRAPPED, 
1 0 - S L O T ( 0 . 0 1 0 - I N C H ) . 

STAINLESS STEEL SCREEN .^ 
w 

QRAVEL PACK 
(GRADE 1 NEW JERSEY) 

o 

o 

OJ 

Tl. 

NOT TO SCALE 

LEGGETTE. BRASHEARS A QRAHAM. INC. 



GEOPHYSICAL WELL LOG 
LEGGETTE, BRASHEARS & GRAHAM 

CONSULTING GROUNO-WATER GEOLOGISTS 
72 OANBURY ROAO 
W I L T O N , CT. 0 6 8 9 7 

OWNER Whitaman, Osterman t Hanna DATE Auou.t 10. 1983 
LOCATION Former OCC Ruco Dlv la ton P l a n t a i t a 

H i e k a v i l l e . Naw Vork 

DRILLER R. H. Lauman 4 Aaaoc i a t aa , I n c . 

Grade 

WELL NO E 

DRILLING METHOO Cable Tool 

REFERENCE POINT 
ELEVATION 129.3 f e e t above mean saa l e v e l 

CASINQ _ ! ? _ ' • • ' * ' 1 2 - i n e h ; 

DEPTH OBILLED 103.3 f e e t 

DEPTH LOGGED 

70 f e e t of 8- inch; 
i u j . j t e e t of 6 - ineh . 

HOLE DIAMETER 6- inch eo 103.3 fgee 
94 f e e t 

DEPTH SCALE 2Q f.«>/Hn..h 

LOGGED BY John Naao 

Static water level about 54.5 feet REMARKS. 
below grada. 

SCALE: 

TIME CONSTANT 

G A M M A R A Y 

7.5 c o u n t a / s a c o n d / i n c h 
S seconds 
25 f e e t pe r minute LOGGING RATE: 

Increasing Radiation n^> 

Geol' 
ogist' s 

Log 

•44-

-a« 

-8« 

-4» 

• * * • 

—««-

-?•' 

-6* 

-»« 

*" ̂  *̂  
' 

\r:::: 

p,s 
m 

^cVii 
= a s 

CLAY 

SILT 

SANO, FINE 

SANO. MEDIUM 

SAND, COARSE 

GRAVEL 

COBBLE 

SCREEN 
SETTING 

o 
o 

o 



WELL LOG 
LEGGETTE, BRASHEARS & GRAHAM, INC. 

CONSULTING QROUNO-WATER QEOLOQISTS 

72 OANBURY ROAD 
WILTON. CT. 0 8 8 8 7 

•WFTiTiimrr 

(.eCATIOM . 
South end of plant 
near sump No. 2 & 
railroad tracks. 

j : 

i 

OATI 
eoHPciTta. 

Dnn.Li«e 
eOM^AMV 

September 27, 1983 
K. ti. LiauBian & 
Assoc ia t e s , I nc . 

oeikLiHe 
MITHOO . 

CeQsle Tool 
bpiic spoon 
and Ba i l e r 
R. Lanoniea i, 
C. Fr icke 
Giade 129.a f t . 
above MSL 
f l 131.y? f l . WSL 
F-2 131.56 f t . MSL 

FROM 

Gradi i 0 . 5 

0.5 

1.5 

TO 

1.5 

5.0 

OWNER— W h i f o r n a n . O.sf.s-rman C H a n n a 

Former OCC Ruco D i v i s i o n 
H i c k s v i l l e , New York 

WBLL NO. S i t e F 

DATE 9 / 2 7 / 8 3 PAQE 1 OF 3 PAQE9 
OlSeHIPTION 

Fill; stones, sand and silt. 

Sand, silt and gravel; some stains. 

Stones, gravel, fine to coarse sand and. brown 

silt; no odor. (Bailer sample). 

Samd, fine to coarse; brovm gravel emd silt; 

, «AM#llHe 
t MITHOO 

trace clay. (Split spoon). 

*-xAM»i.ia 
; XAMIMtO IV. 

I RiriaiHCi 
I »oiaT _ 

r. 

10 Gravel; stones; fine to coarse, brown sand and 

brown silt; no odor. (Bailer sample). 

CLtvATioe 
i 0» H.P. _ _ ^ _ _ 
[wfLk eOHtTMUCTIOM 
I temiM 

TY»I _ _ _ _ _ 

10 12 Gravel; fine to coarse sand, and brown to tan 
wiiB'wrajjpeQ 
stainless steel 

r 
silt; trace white clay in tip of spoon. 

2-inch 
.•l.eT NO. 

10 (Split spoon). 

F-1 47.5-67.5 ft. bgl 

- F-2 90-110 £t. bgl 
15 17 Sand, fine to coarse; gravel and brown silt. 

aMAVik 'Aea 
SIZI 

Grade L 
New Jersey 

( S p l i t spoon) 

r C A O i H e . 

2-inch stainless 
steel 

15 20 Sand, f ine to coa r se ; tam; g rave l and s t o n e s . 

F-1 14 h r s . b a i l e r 
aivnofMiHT 1 h r . airliffii 

(Bailer sanple). 

F-2 5 hrs. airlift 20 22 Top 6 inches: Sand, fine to coarse, tan and 

•UM»1H« TtST None gravel. 
OATt. 

Middle 6 inches: Sand, fine to coarse; 
ouNATioe. F-1 /b.iJi;^ t t . M^C 
STATIC wATio F - 2 7 6 . 8 8 f t . M^L 
IIVIL _ _ _ _ _ _ _ _ _ _ _ _ _ _ 

brown silt amd gravel. 

•a 

PUM^IH 
L I V I L 

Bottom 6 inches: Sand, fine to mediiim; some 

Yt i i a . 

F- r r t - gpa r 
F—2 5 gpo 

tan to gray silt. 

r Sand pack: 80.5- (Split spoon). 

. siiuMaa:, 

111 ft.; 71-35 ft. bcl 20 25 Gravel, fine to very fine, some medium; multi-

Grout: 80.5-71 ft. bcl colored and very coarse to coarse, some 

35 ft.-grade. medium sand; trace brown silt amd iron stain. 

Discharge • muddy brown. (Bailer sample) 



OWNER vniiteman, Osterman & Hamna, Former OCC Ruco Division, Hicksville, New Y< 

WELL NO. ^^^® F PAQE ^ OF ^ PAQE 

OIPTH IN PtIT 

FMOM TO 

25 

30 

35 

40 

40 

45 

48 

51.5 

50 

55 

55 

58 

30 

35 

40 

42 

oescniPTiON 

Samd, medium to fine, some coarse, angular, tan; and very fine, some 

fine, multicolored, subamgular gravel. (Bailer sample). 

Sand, medium to coarse, some fine, tan; very fine to fine multicolored 

subangular gravel amd iron oxide nodules; some iron oxide 

concretions amd brown silt; trace subamgular multicolored cobbles. 

Discharge • Oramge-brown. (Bailer sample). 

Sand, medium to coarse, some fine to very fine, tan to brown and multi

colored fine gravel; some gray sandy clay; slight odor. (Bailer 

sample). 

Clay, samdy, gray interbedded with fine gray clayey sand and thin (̂ -inc 

band of iron oxide; slight odor. (Split spoon). 

45 Clay, sandy, gray and gray silt; slight odor. (Bailer sample). 

48 

' 

50 

51 

53.5 

55 

60 

58 

60 

Silt; fine, with some medium and coarse sand; gray clay and iron oxide 

stains; slight odor. (Bailer sample). 

Silt, olive with fine samd and trace clay interbedded with plastic gray 

clay and micaceous gray samdy clay; strong odor. (Bailer sample). 

Sand, fine to very coarse, silt and plastic gray clay; no odor. 

(Bailer sample). | 

Samd, fine, silty, brown-gray, and sandy, brown-gray silt; no odor. 

(Split spoon). 

Samd, fine to very coarse and tam silt; layers of fine samd amd olive-

brown silt; trace gravel; sorae odor. (Bailer sample). 

Sand, fine amd tan silt; slight "sweet" odor. (Bailer sample). 

sand, fine to medium amd tam silt; no odor (Bailer sample). 

sand, fine to medium; trace wnite-gray silt; no odor. (Bailer saunple). 

,t<i 

•^oo 
o^^ 



O W N E R Whiteman, Osterman S Hanna, Former OCC Ruco , Hicksville, New York 

•WELU NO. Site F .__ P A Q S ^ Q P ^ P*QE« 

OIPTH IN rilT 

PNOM TO 

60 

62 

64 

65 

68 

70 

82 

84 

90 

95 

100 

110 

62 

64 

65 

65 

67 

68 

70 

82 

84 

90 

95 

100 

110 

113 

113 

OISCRIPTION 

Sand, fine to medium; trace white-gray silt, slight odor. (Bailer sample 

Samd, fine to medium; white gray; trace silt; very strong odor; no oil. 

Discharge • Dark gray-brown. (Bailer sample). 

Samd, fine to coarse; trace gray silt; strong odor, no oil; (Bailer 

sample). 

Samd, fine to coarse, olive silt amd iron oxide concretions; strong odor. 

(Bailer sanple). 

Samd, fine to very coarse; fine gravel and olive silt; some gray clay 

amd sandy gray clay; strong odor. (Bailer sample). 

Clay, sandy, gray and fine olive sand; strong odor (Bailer sample). 

Clay, samdy and silty, gray; strong odor. (Bailer sample). 

Sand, clayey and silty, fine, gray, some olive; strong odor. 

(Bailer sample). 

Samd, silty, fine, olive and gray, runny; strong odor. (Bailer sample). 

Samd, silty, fine, olive amd gray, ninny; strong odor. (Bailer sample). 

Sand, very fine, subangular and gray silt; few biotite flakes; chemical 

odor. (Bailer sample). 

Sand, very fine to fine subangulaur and gray silt; some muscovite, little 

tourmaline (?) (black particles); odor. (Bailer sample). / 

Sand, very fine to fine, subangulaur and gray silt; some muscovite amd 

feldspar; little tourmaline (?) (black particles); strong odor in cla 

lumps. (Bailer sample). 

Sand, medium. (Bailer sample). o 

Clay, gray and tan, layers on bottom of bailer. o 

113 Bottom of borehole. 
o 
O 
O 



WHITEMAN. OSTERMAN & HANNA 
FORMER OCC PLANTSITE 
HICKSVILLg NEW YORK 

CONSTRUCTION 
OF MONITOR WELLS AT SITE F 

I. 

r 

L 

L 

LAND SURFACE 

38 FEET BQL 

47.8 FEET BQL 

87.8 FEET BQL-
71 FEET BQL 

80.8 FEET BQL 

80 FEET BQL 

110 FEET BQL 
111 FEET BGL 

4 tALL CASINGS PULLED 
DURINQ WELL INSTALLATION 

STEEL PROTECTIVE 
CASING WITH 
LOCKINQ CAP 

THREADED OR 
FRICTION - FIT CAP 

CEMENT SEAL 

PORTLAND CEMENT 

2 - INCH DIAMETER THREADED. 
C O U P L E D . STAINLESS STEEL 

CASINQ FROM TOP OF SCREEN 
TO 2 TO 4 FEET ABOVE GRADE 

1 2 - I N C H STEEL CASINQ .t, 
SET TO 80 FEET B G L * 

8 - I N C H STEEL CASINQ 
SET TO 70 FEET BGL * 

8 - INCH STEEL CASINQ 
SET TO 113 FEET BQL ^ t 

2 - I N C H DIAMETER . WIRE WRAPPED, 
1 0 - 8 L O T ( 0 . Q 1 0 - I N C H ) . 

STAINLESS STEEL SCREEN 

QRAVEL PACK 
(QRADE 1 NEW JERSEY) 

NOT TO SCALE 

5: 

o 

o 
o 

o 
4^ 

i t . 
LEQQETTE. BRASHEARS A QRAHAM. INC. 



GEOPHYSICAL WELL LOG 
LEGGETTE, BflASHEARS & GflAHAM 

CONSULTING GROUNO-WATER GEOLOGISTS 
72 OANBURY flOAO 
W I L T O N . CT. 0 6 8 97 

OWNER Whiteman, Osterman t Hanna 

LOCATION Former OCC Ruco Dlv la ion P l a n t s i t e 
PATH QgtQbtr ? . 1??3 

i-
H i e k a v i l l e . New York 

DRILLER R. »• Lauman fc A s s o c i a t e s , I n e . 

REFERENCE POINT Land Surface 

WELL NO. F 

DRILLING METHOO 

DEPTH DRILLED 

OEFTH LOGGED 

DEPTH SCALE 

LOGGED BY 

Cable Tool 

114 feet 

ELEVATION l ^ s . a f#«f «hnv> »,»n « » . i«»«i 

CASING 12-inch to 50 f e e t ; B-ineh to 70 fe< 
u- incn to i i 4 t e e t . 

HOLE DIAMETER 6- inch ( i n n e r eas ing ) 



J 

WtLL LOCa 
LEGGETTE. BRASHEARS & GRAHAM, INC. 

CONSULTING QROUNO-WATER QBOLOQISTS 

72 OANBURY ROAO 
WILTON, CT. 0 8 8 8 7 

fllPTh IN HIT 

kOCATIOM . Bottom of sump no. 2 
southern most comer 
of plant. 

PROM 

OATt 
coMmTte. July 19, 1983 

!*• eaicLiee 
eoH^AMr 

R. H. Laumam & 
Assoc ia t e s , I n c . 

oeituee 
MSTMOO . 

SAM^Liee 
MITNOO 

s*M* i . i a 
: ~TXAMiNio a v . 

^MSFiMSNea 
^o ieT _ 

' ILIVATION 
or tt.p. 

Cable tool - 6 inch 
^plit Spoon 
and Bailer. 
R. Lamonica & 
J. Naso 
(̂ raae: 
(sump bottom) 
IIJ.H I t . 
above MSL 

< JILL eOMITMUCTIQN 
s e a i i H None 

OIAM.. .SLOT NO., 

s i T T i a e . 

11.5 

TO 

2.5 

11.5 

13.3 

OWNER- vmiteman, Osterman & Hanna 
Former OCC Ruco Divis ion 
H i c k s v i l l e , New York 

WELL Mft Test Boring F 

DATE 1/16/84 PAGE 1 OF 2 pAQFa 
a i t C H I P T I O N 

Top 'i-ineh of sump bottom is a dry gray filter 

cake; ij-inch to 1-inch is brown-stained 

sand; 1-inch to 2-inches is cleam sand and 

gravel. 

Sand, fine to coarse; gravel and silt; brown; 

(Top 6 inches stained dark, bottom has clea 

appearance); strong odor. (Split spoon) 

Samd, fine to very coarse; gravel; stones (to 

3-inches); brown; slight odor. (Bailer 

sample). 

Samd, f ine t o coaurse; g r ave l ; t r a c e of s i l t ; 

brown; some black staU>ning; mild odor. 

} aaAviL n>e* 
sua 

( S p l i t spoon) 

V 13.5 15 
CAaiee. 

Sand, f ine to coa r se ; g r a v e l ; brown; very s l i g h t 

odor. (Bai ler sample) . 
o i v i L O D H i a t . 

15 17 Sand, fine to coarse; with some brown silt amd 

rUMFINe T I I T 

e A T i _ _ 

a trace of gravel; no odor. (Split spoon). 

17 20 
sue ATION. 

Sand, very fine to coaurse; some gravel; discharge 

Approx. 39 ft. 
•;;;•« **"• below grade. 

is dark gray, getting darker with depth; 

rUMMNe WATM 
LIVIk 

black stones causing color. 

20 22 Sand, fine to medium, and silt, with streaks of 

TIILS. 

6 inch casing gray clay; some odor. (Split spoon). 

•iMaaaa: 

c 
r 

removed amd hole 22 25 Samd, very fine, gray, with gray silt and clay. 

grouted to surface. (Bailer sample). f 
<r 

/ 



QWNEf^ Whiteman, Osterman & Hanna, Former OCC Ruco Division, Hicksville, New York 

WELL NO. Test Boring F 
PA<3e ^ QF ^ PAflea 

O C P T H IN FfIT 

r a o u TO 

25.8 

28 

30 

32 

35 

37 

40 

27.8 

30 

32 

35 

37 

40 

OESCniFTION 

Sand, very fine, gray, with gray and yellow silt and clay. (Split spoon 

Sand, very fine, gray, with gray silt and clay. (Bailer sample). 

Sand, very fine to medium, light gray to white; trace of silt. (Split 

spoon). 

Sand, very fine to fine, with medium sand, tan to white; silt amd clay. 

gray and white. (Bailer sample). 

Sand, very fine to medium, gray; trace of gray silt amd clay; slight 

odor. (Split spoon). 

Sand, very fine to medium gray; silt; clay, gray to dark gray. (Bailer 

., , . . . 
I sample). 

45 

• 

Sand, very fine to medium, gray; water discharge was foamy amd had 

slight odor. 

•X) 

n 

-> 
o 
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46 2893 
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I V t A K d v D A V b X /SO D I V I S I O N S 
l ( t : u F r c L ft E ^ S l I t CO ^ . i t m i l l . . 

SCPrCMWR N O V f U B f H MARCH 

CO 

z 
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p 
< 
> 
UJ 
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UJ 

_J 
UJ 
> 
UJ 
_ l 
I 

cc 
UJ 
I -
< 

I 0 l h ? 0 2& 5 10 l b 20 ?b i 10 IS 20 25 
• • • - . I ISI S f P I C M W R CX:iOUfR 

& 10 IS 20 i i 
HCM.mU.lt 

i 1014 20 2S 
UtCCMBlR 

S 1(1 l b 20 2!> 
iANUANY 

^^^^ rou odH 1983 

b 10 15 20 2!> 
UBKUARV 

1984 

5 10 1!) ?0 2!> 
MAi lCII 

b 10 lb 211 2'j 0 l O l f i X0 2b 
MAY 

b 10 IS 2(1 2S 
JONl 

S 1(1 IS ,11 ^s 
II UY 
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46 2893 
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LCOOETTC BRASHCARS & GRAHAH, INC. 



K^ C S t M I - t C K j A H I I M M i C * i 
* C KEUrFCL ft LSSER CO MAIU m U ̂  A 

<A> 4 ^ cn <Ti < ĵ 00 l O I 
OJ • * (Jl t j i OO vo o 

0> ^ J 00 ^ 

sa.eo 

ss.eo 

S 8 . 7 0 - I -

68.80 

I I I I I I I i l i i i i i i i i i l i i i i i i i i i l n i m i i t n l i T 

WHITEMAN. OSTERMAN & HANNA 
FORMER OCC PLANTSITE 

HICKVILLE, NEW YORK 

TIME 
I I I I 

1 

SINCE PUMPING STARTED IN MINUTES / TIME SINCE PUMPING STOPPED IN MINUTES 
• • i i i i i imiii|| i i || i i i inii iiiiiiiiiiiiiiiiiii I • ' I n I I H i l l l l i i i i l l :!lillilliiHi|lllilillllillllilllllllllll I l I i l l i l 1111 i i i i n i l i i i ' i i i i IIH i-ii) N.| | | , munujum 

" W too o . „ ' " " " ^ ' < " " ' 
LEQQETTE. BRA8HEAR8 8 GRAHAM. INC. 
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| / , e SeMI-LOGAHITHMIC» J CYCIIS X » UIVISIONS 

KEUrrEL a CSSER CO ••.•H n u s * 

T 

46 5492 

c n tT> - ^ oo vD O 

0 .0 

o. t 

0 . 2 

0 . 3 

TOO oaa 100 



1 - - I f — ^ l k I i 

K. C S £ M I - l O G A R I T I I M I C « J e v e n s X m D IV IS IONS 
* C KEUPFEL a ESSER CO M.i i i i i i l l ia -

p. cn cn ^1 00 v£» ' 

46 5492 

u> -i:^ cn o> '^^ oo «JO 
IJJ 4^ cn cr» ^ j OU i t j o 

0 . 0 

0. 1 

0 . 2 

I l l l 
J I 1 I L-

I I I 
1 1 ( 

WHITEMAN, OSTERMAN & HANNA 
FORMER OCC PLANTSITE 

HICKVILLE, NEW YORK 

D R A W D O W N DATA FROM 

PUMPING T E S T ON 
MONITOR W E L L E - 1 

284 0 284 (1.3 gpm) 

A 8 0.015 f t / log cycle 

0 . 1 

, I 

M i l 

1 . 

j . i 
1 • 

I 
1 

• . • 1 

• i 1 ; '•; 
• I I :| 

J , ' l i 
' I ' l l 

i! 1 

1'- '1 

1 M! 

i l 

l l 1 

£TJ^O TOO D m 

22^900 gpd/ f t 

TIME SINCE PUMPING STARTED (MINUTES) 

1 0 0 



r---̂  

0 8 . 0 

8 6 . 1 

66.2 

K - C SEMI-LOGARITHMIC • J CYCl t: 
* £ . K E U f r E L a ESSER CO K . I M u l U i a 

b X /(I D IV Ib l i lNS 
46 5492 

U l <T> - ^ OD « £ ( 
i I 1 ( > 
< ( t I t I 

CO * ^ U l CT> --J o o 'X> O 

lll!!lllllll!ll!l!l!!l "!: I! 1! i 1111 iU ' r i t i i i in i i tn i in r lnn tn i i t i f i 

WHITEMAN, OSTERMAN & HANNA 
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PROPOSED HICKSVILLE PLANT GROUNDWATER STUDY 
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PROPOSED HICKSVILLE PLANT GROUNDWATER STUDY 

A study of the groundwater and certain soils at the Occidental Chemical 

Corporation's fonner Hicksville plant (Hicksville, Long Island, New York) is 

being planned. The work will be divided into two tasks, sampling and 

analytical. The requirements for both of these tasks are outlined in this 

document to aid in the estimation of the cost of the program. 

I. SAMPLING 

Sampling will be performed by a two-person team with experience in 

environmental sampling. The senior member of the team will be responsible for 

complete documentation of sampling which will be kept in a field notebook with 

bound pages, appropriately dated and signed. The sampling team will be 

responsible for supplying proper sample containers, the filtration of water 

samples, for the preservation of all samples and performing any tests required 

in the field. The team also will maintain chain of custody records for all 

samples until they are shipped to the analytical laboratory. 

Twelve (12) well sites will be sampled for water and samples of soil will 

be taken during the construction of six (6) of these wells. Six (6) of these 

wells will be screened at the 50-70 ft. depth and six (6) will be screened at 

the 80-100 ft. depth. Additional soil samples will be taken at 4 to 7 other 

sites during the same time that the wells are being constructed. 

Groundwater Details 

Wells will be sampled after pumping at least four volumes of the well 

casing, or until the well has been completely evacuated, whichever comes 

first. Placement of the pump inlet tubing should be such as to assure that 

the water in the casing will be exchanged with fresh water from the aquifier. 

Pumping and sampling will be perfonned using a peristaltic, centrifugal or gas 

lift pump which contain materials of construction shown not to compromise or 

contaminate the sample in any way. Samples for volatile organics will be 

taken by bailing after the well has been purged. With the exception of the 

Group A compounds, all water will be pressure filtered using a 0.5u pore size ^ 

"Teflon" membrane filter and placed into an appropriate sample container. 

Group A compounds will be taken and analyzed as unfiltered samples (after any o 

solids have separated by settling or mild centrifugation). The sample must be 

properly preserved as noted in Table I and stored at 4 C until analysis. i». 
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Detailed preservation techniques are noted in reference (1). Conductivity and 

pH measurements will be made on unfiltered samples in the field. 

Soil Details 

Soil samples at well sites will be taken during well construction at 

approximately five (5) foot intervals in the unsaturated zone. A 2"x24" split 

spoon driven in advance of the auger will be the mode of sampling. The top 

six (6) inches of the split spoon sample will be discarded in all cases and 

the remainder will be placed in a suitable size glass jar with a "Teflon" 

lined screw cap. All soil samples will be cooled to 4'C for transportation to 

the laboratory. It is expected that separate samples (using special precau

tions to avoid loss of volatiles) will be taken for volatiles analysis. 

Soil samples in the Therminol handling area will be taken by continuous 

split spoon sampling to a depth of approximately 6 feet. The initial sampling 

will be at the center of the handling area and 10 feet from the center in 

three radial directions. If contamination is found in the initial samples, 

additional sampling will be required to define the area of contamination. 

Sampling Cleanup 

Cross contamination between sites for either water or soil sampling must 

be avoided. This can be done either by dedicated pumping equipment for water 

or by rigorous clean up between sites (for water) or samples (for soil). 

Details on the procedures to protect sample integrity should be provided. 

II. METHODOLOGY 

Table 2 contains the groupings of those compounds which must be 

determined in the samples. The required detection limits are also included. 

Groundwater 

'^^'^ Group A. EPA Method 624 1$ required using GC/MS for quantitation. 

Styrene has been included as per the attached memo (Simon, N., September 29, ^ 

1982). 

y j U n ' - k ' ^ ' ^ ^ Group B. EPA Method 625 is required using GC/MS for quantitation. MOCA 

•^ ' •^ '^has been included as per the attached memo (Simon, N., September 29, 1982). 
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lj^i(^ 6rou£_C. EPA Method 608 is required using GC/EC for quantitation. 
/ . i ^ ^ V Group D. The required EPA Methods are listed In Table II. 

Soil 
^̂ '̂  Group A. The required method Is a modification of a Midwest Research 

Report (5). The specific modifications of this method are found in the 
attached report (Simon and Johnson, August 16, 1982). Quantitation will be by 
GC/MS. 

BoAjL AjU^ttdj Group B. The soil will be prepared by obtaining an aqueous extract of 
z"̂ ^̂ *̂  the soil using the EPA's EP Toxicity digestion procedure 2. The aqueous 

extract will be analyzed using EPA Method 625 and GC/MS for quantitation. The 
limits of detection stated In Table II are based on the limits for the aqueous 
extract using Method 625 and related back to the original soil sample. 

'̂̂'̂  "^ GrougjC. The required method is that described In Reference (3). In 
cases of interferences from organochlorine pesticides, an additional clean-up 
procedure, as outlined in Section 9C of the same manual, will be considered. 
Quantitation will be by GC/EC. NOTE: Due to the nature of the program, 

^ special priority should be given these samples to obtain the most rapid 
^ ^ turnaround possible. Please state what this will be. 

^ ' t e ^ Grciii£_D. The required EPA procedures listed In Table II will be carried 
S i J ^ f u t on an aqueous extract of the soil obtained by using the EPA's EP Toxicity 

digestion procedure (2). The parameters of pH, conductivity COD and TOC will 
not be required for soils. 

The USEPA Methods defined above may be modified in your proposal if valid 
technical reasons exist. In all cases, your proposed methodology must attain 
the expected detection limits and be fully documented. Full verification of 
any non-EPA methods must be made. 

t l 
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III. QUALITY ASSURANCE 

As a general rule, EPA practices outlined in Reference (4) will be 

followed. In particular, the following QC procedures wiTlbe required for 

every batch of samples or at a minimum of every ten samples: 
(1). Replicate sample analysis as randomly selected by the 

contractor with approval of the project liaison. 

(2). Recovery of all analyzed compounds at two to three 

times the detection limit using laboratory distilled 

water. 

(3). Recovery of spikes made to a sample selected by the con

tractor with approval of the technical liasion. Spiking 

will be done for all analyzed compounds at a level which 

approximately doubles the concentration found In the 

sample. In samples where compounds of Interest are not 

detected, spiking must be at levels not exceeding two to 

three times the detection limit. 

(4). Reagent and method blanks. 

All standards used for quantitation must be traceable to a verified 

standard; that is, a compound whose purity has been determined by at least two 

different analytical procedures. A linearity of detector response for each 

compound must be demonstrated by generation of a linearity curve containing 

five concentrations of that compound. All sample calculations must be made 

from responses which fall within this linear range. During the course of the 

analysis, standards must be interspersed at frequent intervals to check the 

calibration. The preparation of all standards including purity verification, 

dilutions, linearities, etc. must be recorded in the bound notebook. 

Samples and extracts must be retained and properly stored until time of 

disposal. After acceptance of the final report by Occidental, the contractor 

must request and receive permission prior to disposing of samples. 

Records containing all relevant data must be easily accessible and kept 

for a specified period of time as detennined by Occidental's technical » 

liaison. These records must include all logbooks, workbooks, worksheets, 

graphs, charts and/or any records of pertinent nature relating to this study. 

o 
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All chromatography scans must remain connected In the sequence in which they 

were generated, i.e.. no scans shall be cut, torn or otherwise removed from 

the body of the chromatographic data attached to it. 

The final report must Include sample identification Infonnation, methods 

used, analysts, and all samples and quality control data. The calculated data 

must Include units of concentration and limits of detection given with the 

proper significant figures. In cases where compounds are not detected at or 

above the stated detection limit, the reporting protocol will be ND where x 

is the required detection limit. An assessment of analytical precision and 

accuracy must also be stated. 

The contractor will designate a project manager who has direct responsi

bility for the technical aspects of the study. The project manager will be 

available for detailed technical reviews during the course of the program. 

III. QUOTATION AND TECHNICAL PROPOSAL 

One technical proposal should cover the complete sample program outlined 

above. It should contain the following: 

(1): Documented methodology for each analysis. 

(2). Detailed procedures for and the cost of sampling. Also, 

the precise number, size and type of samples required 

from each sampling point to allow the contractor to do 

all the analyses which may be necessary i.e. spikes, 

duplicates, etc. 

(3). Timing for completion of analyses after receipt of 

samples. To include Issuing of preliminary (verbal) 

and final (draft) reports. 

(4). A separate cost estimate broken down by analysis and x 

sample Including necessary development work. ^ 

(5). An estimate of timing starting from receipt of samples o 

to when a report Including documentation, QA/QC and ^ 

results can be expected. o 

O 
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One quotation should be submitted separately and cover the complete 

program. Included in the quotation should be the cost broken down by analysis 

and sample. 

The technical proposal and quotation should be sent to our attorney,.who 

win also refer any questions to the appropriate technical personnel. 

John Hanna, Esq. 

WHITEMAN, OSTERMAN AND HANNA 

99 Washington Avenue 

Albany, New York 12210 

PHONE: 518/449-7600 

DATE: 

PREPARED. BY: 

Daniel R. Thielen Richard G. Badger 

Sr. Research Chemist Sr. Research Chemist 

Central Sciences Central Sciences 

/jb ^ 

03/02/83 
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TABLE 1 
FREIERVATION METHOD! - UATER 

PARAMETER F-RESERVATION METHOD 

VOLATILE OPvCANICr 
PArE/NEUTRAL ORCAMICr 

NITRATE! 
SULFATE! 
CADMIUM* 
MERCUKY • 
BARIUM* 
COFFER* 
LEAD* 
ZIMr» 
COD 
TOC 
FHCNOLIC-

4'C 

4-C 
2ML H,rO. FER LITER AND 4'C 
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ADD 
ADr.) 

i U L F U n i C ACID TO FW OF 
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TAr» 2 

CKOU^ A 

VDLATZLCI FRACTION 

TtTRACHLOROETHYLCNC 
TK2CHL0K0CTHri.eNE 
BXCHLOKOCTHVLEMC 
TOLUENE 
VIMYL CHLORIOE 
srrtitHt 

ATTORNEY-CLlEIvIT COMWUNIC ' ' O N PREPARED AT THE R£QutST 
OF LEGAL COUNSEL IN Cu.,iEV.PLATION OF L1TIGAT10?4 

uArei» 
DETECTION LINITCUC/L) 

«• 
10 
1« 
10 
5 

10 

roxL 
BETECTXOH LIMIT<NC/C> 

too 
100 
100 
100 
100 
100 

exouF » 

UATER 
»ASE NEUTRAL rRACTIDN DETECTION LlniT4UC/L) 

XOIL 
DETECTION LiniT(NC/C> 

>IStr-ETHYLHEXTU>PHTHALATE 10 
WTTL fENZYL PHTHALATE 10 
DIETMYL F-HTMALATE 10 
DIMETHYL PHTHALATE 10 
DI-N-mTYL f-HTMALATE 10 
DI-N-OCTYL FHTHALATE 10 
HOCA (3.3--DICHL0R;0-4.A'-
DJAMIHOCIFMCNYLHETHANE) 25 

100 
100 
too 
100 
100 
100 

250 

CROUP C 

AROCHLOR FRACTION 

ARPCHLOR-1016 
AROC>-LP^ - im 
ARC:H ' .OR- I :72 
A R c c r t L 0 s - i : 4 : 
ARCCHLSK-l^-te 
A^c rHLC i t - i rS " * 
AROCHi.O^-1260 

UATe<( 
ION LiMiTi 

10 
10 
10 
10 
10 
10 
10 

;uc/L) 
;oiL 

DETECTION LIMITCNC.CI 

100 
100 
100 
100 
100 
iv3 
100 

CRO^'F D 

OTh£R fARAKETERr 
MATE* AND ro:: 
OFT:n;.<n RAH&E urE«A METHOD • 

NITRATEr 
XULFiTEJ 
CAJf-tUB* 
fCRCURT* 
ttttiv.n* 
Cre»E»* 
L C 6 3 . 
ZU'Z • 
CO«<&.iCTlvITy 
»H 

CSC 
T:: 

*tzi 'Z-, iz: 

0.1 TO 2 . 0 n i HO -N/LITER 
3 TC 4Cfl «; : 0 .LITER 
O.c; TO 2 PC/LITER 
)C.2 UC/LlTER 
1 TO 20 nt/LITES 
0.2 TO 5 n^/LlTEfi 
5 TO 100 Ui/LITER 
0.C5 TO 1 NC/LITER 

• M 

m m 

20 TO too HC/LITER 
>1 NC/LITER 
>5 Uft/LITER 

352.1 
375 
213.1 
245.1 
2oe.i 
220.1 
23*.2 
28*. 1 
120.1 
150.1 
410.4 
415.1 
420 

• - Tuf rc'crTirN LINIT ir n z t z CN THE ANALTrir or AN ACUEOUX 
ExTt.ACT AND RELATED i>ACK TO THE ORIGINAL U E I C H T OF THE lOlL. 

•• - THE C E T E T T I C N L I I I T I S fAIEO ON THE ANALYSIS OF T H E W A T E R 
OtTAlNED P K O H THE ACUEOUJ E « T S A C T I 0 N OF THC S0IL<EP T O X ) . 
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Occidental Chemical Corporation IViEMO 
Rwcarch Contor 

To. 

From. 

A. F. Weston Data September 29, 1982 

N. Simon 

Subject GC/MS Analysis of Styrene. Moca. Phthalates and Five 
Volatile Organics 

COPIES: D. Johnson, P. Skotnicki, R. Badger, TIC 

I. SUMMARY 

The EPA Priority Pollutant Method for base neutral organics was extended to 
include styrene and 3',3'-d1chloro 4,4'-d1ani1no diphenyl methane (MOCA). Standard 
curves were generated and extraction efficiencies calculated. Detection limits 
were set at 10 ug/L for styrene and 25 ug/L moca. The volatiles analyses could -
also be used to analyze for styrene and appears to be the preferred method. 

A. Extractables 

1). Instrumental Parameters 

Gas Chromatographic Conditions (Finnigan 96100) 

Column 

Carrier 

Injector Temperature 

Injection 

Detector Temperature 

GC/MS Interface 

Column Program 1) 

- 15 m DB5-NB fused silica capillary (J&W) 

- Helium 15.0 psi 

- 275°C 

- Grob, 60/1 split after 60 seconds 

- 275°C 

- 265°-275°C 

- 20° to 250° at 10°/minute after a 1 minute 
hold at 20°, hold at 250° for 20 minutes. 

2) - Without styrene - 50° to 250°. 

Mass Spectrometer Conditions (Finnigan 4000) 

Instrument 

Source Parameters 

EM Volts 

Scan Parameters 

- Finnigan 4000 GC/MS interfaced with an Incos Data 
Acquisition System 

- 85°, Electron Impact Source with 70eV ionizing 
electrons 

- 1380 volts 

- Total scan sequence - .5 second consisting of 
acquisition during .45 second up scan, .05 
second hold at bottom. Mass range scanned 
350-45. 

o 
o 

o 
to 



N. Simon 
September 29, 1982 Page 2 

2). Sample Preparation 

for the base neutral extraction, one liter of sample was adjusted to pH 11 with 
6N NaOH; extracted three times with methylene chloride according to EPA protocol; 
dried through a sodium sulfate column; and concentrated to 5 ml using a Kuderna-
Danish evaporator and nitrogen. 

An internal standard,deuterated phenanthrene was added 15 minutes prior to 
the analysis. 

3). Standard Preparation 

A stock solution containing the six phthalates was purchased from Supelco. 
Styrene and MOCA standards were prepared in-house. The standards were prepared to 
give 1,5,10 and 20 times the detection limit. The detection limit for MOCA was set 
at 25 ug/L to give a relatively equivalent response when compared to styrene and the 
phthalates at 10 ug/L. 

4). Extraction Efficiencies 

Since the method has routinely been used for phthalates it was only necessary 
to verify its efficiency for styrene and MOCA. Three blank water samples were 
spiked at lOX the detection limit, extracted and analyzed by the method noted above. 

% Recovery 

Sample 

20832 
20833 
20834 

Styrene 
Day 1 Day 2 

51 55 
74 60 
88 74 

MOCA 
Day 1 

72 
79 
69 

Day 2 

88 
85 
83 

The Ions used to Identify and quantitate were m/e 266, 268, and 131 for 
MOCA, and m/e 104, 102, 51 for styrene. 

(B). VOLATILES 
rn 

Extending Method 624 to include styrene. o 

o 
(see Page 3 for Volatiles) M 

IO 
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(B). VOLATILES 

1) Instrumental Parameters 

Purge and Trap Conditions 
(Tekmar Liquid Sample Concentrator-Model LSC-2) 

Plumbing - Hard plumbed from trap effluent to the GC 
flow controller via a 1/3 Inch O.D. copper 
line 

Trap Column - 12" x 1/4" stainless steel tubing packed 
with Tenax 60/80 mesh. Baked after each 
run at 250 for 20+ min. 

Purge - 12 minutes at 30 cc/minute 

Desorb - 4 minutes at 195°C 

Sample Size - 5 ml transferred by Blenco gas/liquid 
syringe 

Gas Chromatographic Conditions (Finnigan 9610) 

Column 

Carrier 

Injector 

GC/MS Interface 

Column Program 

- 8 foot by 1/4 inch (2mm I.D.) glass 
packed with 0.1% SP-1000 on Carbopack C 

- Helium at 30 cc/minute 

- 180°C 

- 250° 

- 50° for purge, desorb and three minutes 
after desorb, 8°/m1n. to 180°; held for 
30 Bin. at 180° 

Instrument 

Source Parameters 

Manifold Temperature 

Electron Multiplier 

Scan Parameters 

Mass Sp€Ctrometer Conditions 

- Finnigan 4000 GC/MS Interfaced with an 
Incos Oata Acquisition System 

- 260°, Electron Impact Source with 70 eV 
Ionizing electrons 

- 90° 

- 1080 volts 

- Total scan sequence of 2 seconds consisting of 
data acquisition during 1.95 sec. up scan, 0.05 
sec. hold at bottom. Mass range scanned 45-270. 
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2. Standards 

The standards used were supplied by Supelco and are described as "Standards 
for EPA Consent Decree Protocol". They are further referenced to (I.F.B. 
No. WA77-B133, Appendix B, Sampling and Analysis for Priority Pollutants, 
US EPA). A solution of styrene at the same concentration as the above stan
dards, was prepared In the lab. 

Bromochloromethane, 2-Bromo-l-chloropropene and 1,4-dlchlorobutane were used 
as internal standards. 

The stock solutions, as received from Supelco, were stored in a freezer. Dilu
tions were stored in the refrigerator in 15 ml hypovials until one hour before 
analysis. Standards were prepared to give concentration levels of 10 ug/L 
(50 ng injected) and 100 ug/L (500 ng Injected). An additional standard at • 
25 ug/L (125 ng injected) was analyzed to verify linearity. Internal standards 
were prepared at 20 ug/L; 5 ul (100 ng Injected) was used to spike each standard 
and sample. 

Standards were stored in the refrigerator until one hour before analysis. 

Standards were poured into a 5 ml syringe; the volume adjusted; the needle re
moved and 5 ul internal standard added immediately before injection into the 
Tekmar. 

Standards could be prepared by weighing pure materials into methanol instead of 
using the commercial mix since only five of the priority pollutants are required: 
perchloroethylene, trichloroethylene, trans-1,2-dichloroethylene, toluene, and 
vinyl chloride. It should also be noted that the required detection limit for 
VCH is 5 ug/L while the detection limit for the other volatile components is 
10 ug/L. 

3. Results and Discussion 

The EPA Priority Pollutant base neutral method can be extended to include styrene 
and MOCA. The chromatogram following (Figure 1) demonstrates the relative reten
tion times of styrene and MOCA compared to the phthalates. 

It seems preferable to analyze styrene with the volatiles rather than tne extrac
tables for a number of reasons: The gas chromatographic oven will not need sub-
ambient conditions to separate styrene from the solvent (see Figure 2); loss of 
styrene will not be a problem; a narrower range of Internal standards will be 
acceptable, styrene carryover will be limited in the volatiles analysis, etc. 

The RIC's from the analyses (Figures 1,2,4) and the mass spectrum of MOCA (Figure 3) w 
follow. ^ 

/ - ^ 

Nan Simon 
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RIC DATAi ETCTESTl 1379 
68/31/82 16:08:80 CALI: NS0831A «1 
SAMPLE: PHTHALATE STYREHE HOCA STOS 
RANGE: G 1.2908 LABEL: N B, 4 .0 QUAN: A 8 . 1.8 BASE: U 28, 3 

SCANS 388 TO 2988 

/I 

^ -

B 

F 

264192 

JJu 

H 

UL 
•uaa 

4 * 1 0 

" -T 
1888 

- I I —J 
1588 
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2088 
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2 3 . ^ 

RIC 
89/82/82 15:81:88 
SAMPLE: PHTH AND HOCA 
RANGE: G 1/2628 LABEL: N 8. 4.8 

888 1863 1268 

DATA: PHTEST #583 
CALI: NS8982 tl 

(MAN: A 8, 1.8 BASE: U 28* 3 
1479 

^ 0 ' i^r. ^7«. /r̂ K 

SCANS 888 TO 2248 

1847 

1727 

1952 47872 

r 
1288 
18:88 

1488 
11:48 

1680 
l;lt?A 

I 
1880 
IS.OA 

2818 

2168 

A L I 
2008 
tC.ilA 

2280 
« e%. r \ ra 
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HASS SPECTRUH 
88/31/82 15:22:88 * 21:27 
SAHPLE: PHTHALATE STYREHE HOCA STOS 

188.0-1 

OATA: ETCTEST #2374 
CALI: HS8831A 11 

23 

BASE H/E: 51 
RIC: 516896. 

l.a 

97.7 

se.e-

ro 
"if 
c 

o 
o 

tr. 

76.9 

63.3 

x4 

148.1 
115.7 

126.9 

^. iA. i j i , . . i m 

194.9 

166.8 

158.9 188.1 

Jl 
214.8 

283.8 

H/E 158 t 
2: X 

r 55744 

188^ RA 
H/E 231 

265.8 

258.8 
IJ 

X • i ' 

280 250 
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RIC 
89/83/82 18:58:88 
SAHPLE: UOLATILES UITH STYREHE 
RANGE: G 1»1476 LABa: N 0, 4.8 QUAN: A 9 , 1.8 BASE: U 28, 3 

OATA: UPPSTD 11332 
CALI: 89830J #3 

^/,uu h"^h HC-'**̂  

a 

777 

il 
T 
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13:28 

946 

1847 

1153 

I 
1888 
16:48 

u 

SCANS 1 TO 1479 

1394 

1295 
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20:00 
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Is hooKer 

August 16, 1982 

To: R. Hall 

From: N. Simon, D. Johnson 

Distribution: P. Skotnicki, A. Weston 

Reference: GC/MS Analysis of Soil Samples for Volatile Priority Pollutants 

I. Summary 

This report summarizes the GC/MS sample preparation and analyses of six soil 
samples taken at the Arecibo facility on 8/ /82. The methodology used was as 
developed for the EPA. It is considered semi-quantitative because of variances 
In the sampling, sample handling and the sample matrix. 

Sample 00003 (STP Plant across from PRC/sewer bottoms In sewer dumping spot #5) 
was the only sample where priority pollutant volatile organics were detected at 
greater than 10 ug/L. The compounds found were benzene, toluene and chlorobenzene. 
Vinyl chloride, 1,1-dichloroethylene, trans-l,2-dichloroethylene and trichloro
ethylene were not detected In any of the samples. Toluene was only detected In 
00003. Non-volatile priority pollutants found were xylenes In sample 00003 and 
dichlorobenzene In 00092. 

II. Experimental 

The EPA priority pollutant method Is described In Special Report No. 1 "Develop
ment of Analytical Test Procedures for the Measurement of Organic Priority Pollu
tants In Sludges and Sediment", published June 26, 1979 under contract No. 58-03-2695, 
MRI Project No. 4583-A. The only significant deviation from the published method 
was the use of a larger sample to give a lower detection Umit. 

A. Instrumental Parameters 

Purge and Trap Conditions 
(Tekmar Liquid Sample Concentrator-Model LSC-2) 

Plumbing 

Trap Column 

Purge 

Desorb 

Sample Size 

Hard plumbed from trap effluent to the GC flow 
controller via a 1/8 Inch O.D. copper line. 

12" X 1/4" stainless steel tubing packed with 
Tenax 60/80 mesh. Baked after each run at 
250^ for 20+ min. 

12 minutes at 30 cc/minute 

4 minutes at 195^0 

0.5g in 5ml distilled water 
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Gas Chromatographic Conditions (Finnigan 9610) 

Column 

Carrier 

Injector 

GC/MS Interface 

Column Program 

8 foot by 1/4 inch (2 mm I.D.) glass, packed 
with 50/80 Carbopack C/O.2% CW 1500 ' 

Helium at 25 cc/minute 

180°C 

250° 

50° for purge, desorb and three minutes after 
desorb; 80/min. to 180°; held for 30 min. at 
180° 

Instrument 

Mass Spectrometer Conditions 

Finnigan 4000 GC/MS interfaced with an Incos 
Oata Acquisition System 

Source Parameters- 260°, Electron Impact Source with 70 eV 

Ionizing electrons 

Manifold Temperature- 90° 

Electron Multiplier- 1330 
Scan Parameters - Total scan sequence of 1 second consisting of 

data acquisition during 0.95 sec. up scan, 
0.05 sec. hold at bottom. Mass range scanned 
45-180 

B. Sample Preparation 

The sample for each site was received in a wide mouth glass quart bottle 
with a teflon cover. (There was considerable head space In each bottle). 
One half ml. ('v- 0.5g) was transferred, using a tipless disposable pipet,to 
a Tekmar tube. Five mis of distilled water and 5 ml of an Internal standard 
solution were added. The tube was immediately attached to the Tekmar and 
purged. 

Since the samples did not appear to be homogenous and since there was one 
to three inches of headspace, the 0.5ml aliquot was taken from the bottom 
half of the bottle and each sample was analyzed in duplicate. 

The samples were refrigerated until one hour before analysis. 
o 
o 
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C. Standards 

The standards used were supplied by Supelco and are described as "Standards 
for EPA Consent Decree Protocol". They are further referenced to (I.F.B. 
No. WA77-B133, Appendix B, Sampling and Analysis for Priority Pollutants, 
US EPA), 

Bromochloromethane, 2-Bromo-l-chloropropene and 1,4-dichlorobutane were 
used as Internal standards. 

The stock solutions, as received from Supelco, were stored in a freezer. 
Dilutions were stored In the refrigerator In 15 ml hypovials until one 
hour before analysis. Standards were prepared to give concentration levels 
of 10 jug/L (5 ng Injected) and 100 ug/L (50 ng Injected). An additional 
standard at 50 ug/L (25 ng Injected was analyzed to verify linearity. In
ternal standards were prepared at 20 ug/L; 5 ul (100 ng injected) was used 
to spike each standard and sample. 

III. Quality Assurance 

All six samples were analyzed in duplicate. A blank was prepared using 1/2 ml 
of soil and 5 mis of distilled water. The blank was analyzed each day to verify 
the absence of sample handling contamination. Three spiked samples were prepared 
at 10 or 20 ug/L, two from the lab blank and one an actual sample. 

Linearity was verified with a three point curve (10, 50 and 100 ug/L) and a three 
component Internal standard was added to each sample and standard. 

The significant amount of headspace and the non uniformity of each sample limits 
the quantitative conclusions that normally could be assumed with the rigorous 
quality assurance protocal. Sample 00003 was the most obvious example; a 
mixture of soil and black sludge that was impossible to accurately reproduce 
in the transfer. 

IV. Results and Conclusions 

The results are listed in Table 1. % recoveries from the three spikes are listed 
in Table 2. Chromatograms of each sample follow the tables. 
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TABLE 1 

RESULTS SUMMARY 

C.S. Log # 

Sample I . D . 

20811 

00051 

20812 

00002 

20813* 

00003 

2 0 8 1 4 * * 

00092 

20815 

00090 

20816 

00062 

Ch loromethane ND 

Bromomethane ND 

Vinylchloride ND 

Chloroethane ND 

Methylene Chloride NO 

T r i c h l o r o f l u o r o m e t h a n e 

1 . 1 - D i c h l o r o e t h y l e n e ND 

1 , l - D i c h l o r o e t h a n e 

T rans -1 ,2 -D1ch lo roe thy lene 

Chlorofonn ND 

1 ,2 -D ich lo roe thane ND 

1 , 1 , 1 - T r i c h l o r o e t h a n e ND 

Carbon T e t r a c h l o r i d e ND 

Bromodichloromethane ND 

1,2-D ich lo ropropane ND 

Trans -1 ,3 -D i ch lo rop ropene ND 

T r i c h l o r o e t h y l e n e ND 

Dibromochloromethane ND 

C i s - l , 3 - D i c h l o r o p r o p e n e NO 

Benzene NO 

Bromoform NO 

1 , 1 , 2 , 2 - T e t r a c h l o r o e t h e n e ND 

1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e NO 

Toluene ND 

Chlorobenzene ND 

Ethylbenzene NO 

10 

10 

50 

10 
ND 

10 
ND^o 

"DlO 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

ND 

ND 

ND 

ND 

10 

10 

50 
NO 10 
ND 
ND 

ND 

NO 

ND 

ND 

NO 

ND 

NO 

ND 

NO 

NO 

ND 

NO 

NO 

ND 

ND 

NO 

ND 

ND 

ND 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

ND 

ND 

ND 

ND 

NO 

10 

10 

50 

10 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

ND 

ND 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 
19 n 

134 66 

ND 

ND 

ND 

ND 

10 

10 

50 
ND 10 
ND 

NO 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

NO 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

NO 

NO 

ND 

NO 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

ND 

ND 

NO 

ND 

10 

10 

50 
NO 10 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

NO 

ND 

ND 

ND 

NO 

NO 

NO 

ND 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

ND 
ND 

NO 

ND 

10 

10 

50 
ND 10 
ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

NO 

ND 

NO 

ND 

NO 

ND 

NO 

ND 

ND 

10 

1.0 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

* Xylenes a l s o de tec ted 

** A s i g n i f i c a n t amount o f d ich lo robenzene was de tec ted 
S3 

o 
o 
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TABLE II 

O 

Chloromethane 

Bromomethane 

V i n y l c h l o r i d e 

Chloroethane 

Methylene Chlor ide 

Tr ich lorof luoromethane 

1.1-Dich loroethy lene 

1 , l -D ich loroethane 

Trans-1,2-01chloroethy lene 

Chloroform 

1,2-Dichloroethane 

1 ,1 , l -Tr1ch loroethane 

Carbon Te t rach lo r i de 

Bromodi chloromethane 

1,2-01chloropropane 

Trans-1,3-Dichloropropene 

Tr i ch lo roe thy lene 

Dibromochloromethane 

Cis - l ,3 -D ich loropropene 

Benzene 

Bromoform 

1,1,2,2-Tetrachloroethene 

1 J ,2 ,2 -Te t rach lo roe thane 

Toluene 

Chlorobenzene 

Ethylbenzene 

% RECOVERY FROM 

D.L. 
uq/L 

No S td . 

10 

10 

50 

10 

No s t d . 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

10 

10 

50 

10 

10 

10 

10 

10 

Blank 
So i l 
•3 10 uq/L 

NO 

136* 

103 

ND 

143 

ND 

108 

102 

100 

106 

140 

109 

ND 

105 

147 

90 

84 

82 

143 

96 

ND 

158 

83 

125 

94 

108 

SPIKED SOIL 

Blank 
So i l 
(? 20 uq/L 

ND 

103% 

105 

NO 

161 

ND 

105 

92 

94 

97 

100 

102 

NO 

101 

103 

78 

76 

98 

100 

88 

ND 

155 

74 

133 

85 

98 

20811-00061 
So i l 
(? 20 uq/L 

NO 

110% 

117 

123 

550* 

ND 

103 

114 

111 

100 

no 
121 

ND 

115 

84 

148 

95 

101 

110 

105 

ND 

144 

67 

580* 

105 

124 

* It can reasonably be assumed that the large recovery is contribution 
from the sample #20811 - Identified as 00061. However, neither compound 
was found in the unspiked sample. 
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RIC 
88/12/82 11:26:88 
SAHPLE: SOIL SAHPLE 14 TAHK TRUCK DISPOSAL PIT 
RANGE: G M 3 7 6 LABEL: N 8. 4.8 QUAN: A B, 

DATA: 28811 #1838 
CALIt 8812DJ #2 

SCANS 1 TO 1380 

188.0-1 

1.0 BASE: 
784 

I.S 

U 20. 3 

110848 
FIGURE 1 

Log I 20811 
Sample HfOOOSl 
PRC STP Plant across street/ 
soil sample 14 near tank truck 
disposal pit 
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108.0-1 

RIC DATA: 28812 11 
08/12/82 13:15:00 CALI: 0812DJ #2 
SAHPLE: 00002 PLYVNXO PLAHT ACROSS FROH PRCI6/ SURFACE SAHPLE 3" 
RANGE: G 1«1337 LAOa: N 0, 4.0 QUAN: A 0. 1.0 BASE: U 20. 3 

786 

SCANS 1 TO 1300 

110464 

Figure 2 

Log I 20812 
Sample I 00002 
Plywood Plant across from 
PRC 16/surface sample 3" 

RIC 
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o 
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100.0-1 

RIC DATA: 20813 fl 
88/12/82 13:49:88 CALI: 88120J 12 
SAHPLE: 80003 STP PLAHT ACROSS PRC SEUER 60TT0HS IH SEUER DUHP SPOT 15 
RANGE: G 1.1494 LABEL: N 0. 4.0 QUAN: A 0. 1.0 BASE: U 20. 3 

782 

SCANS 1 TO 1494 

RIC_ 

I.S. 
189 

o 

o 

% I ^ 

c 
01 
N 
c 
0> 
i3 

I.S. Figure 3 

Log I 20813 
Sample tH 00003 
STP Plant across frora PRC/sewer 
bottoms in sewer dumping spot 15 

98688 

1156 

I.S. 
1826 at 
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x> 
o 
1. o 

,?g1„ ?87 464, 619 

288 
3:28 

488 
6:40 

I 
600 

10:00 

705 
^ 

961 
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ieo.e-1 

RIC DATA: 20814 tl 
08/12/82 14:24:80 CALI: e812DJ #2 
SAHPLE: 00092 PRC STP PLAHT ACROSS ST.SOIL SAHPLEt3 B'OEEP IHSIOE STP FR 
RAHGE: G 1.1851 LABa: H 8. 4.0 QUAN: A 0. 1.0 BASE: U 20. ̂  3 

1303 

SCANS 1 TO 1851 

RIC 

4875518 

dichlorobenzene 

Figure 4 

Log I 20814 
Sample I 00092 
PRC STP Plant across street/ 
soil sample 8" 13 deep inside 
STP fence front 
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RIC DATA: 20815 tl 
88/12/82 14:57:00 CALIt 8812DJ 12 
SAHPLEt 80090 PRC PLANT SOIL SAN. •2FR0NT OIL CTOR. TANK 
RANGE: C 1.1347 LABEL: N 0. 4.0 QUAN: A 0. 1.0 BASE: U 20. 3 

780, 

SCANS 1 TO 1300 

I.S. 101632 

Figure 5 

Log # 20815 
Sample I 00092 
PRC Plant slte/PR/soll 
sample 92 In front of oil storage tank 
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RIC DATA: 20816 11 
88/12/82 15:38:80 CALI: 08120J #2 
SAHPLE: 88862 PRC PLANT SITE SOIL SAH. •! FRONT OF PLANT 
RANGE: G 1.1389 LABELl N 8. 4.0 QUAN: A 0. 1.0 BASE: U 20. 3 

782 
I.S. 

SCANS 1 TO 1300 

99200 

Figure 6 

Log I 20816 
Sample I 00062 
PRC Plant site Arecibo PR/ 
soil sample 11 front of plant 
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